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A somnolent state, characterized by loss of voluntary motion and 
sensibility, and a peculiar plasticity of the muscles are the cardinal 
features of catalepsy. The plastic condition of the muscles makes it 
possible to mold the limbs and body into odd postures which can be 
retained for long periods. [Experiments on cats in which these symp- 
toms have been produced by lesions at the base of the brain in the region 
of transition between the forebrain and the midbrain have shown that 
there is no binding relationship between the depth of the somnolence 
and the ease with which the animals can be made to assume and maintain 
unusual postures. In the monkey we have found it easy to produce 
somnolence but not true catalepsy. On the other hand, plasticity is 
easily produced in cats, but in these animals it is extremely difficult to 
tell whether the immobility and posturing are accompanied by somno- 
lence. During the days immediately following the placing of the lesions 
in the brain our cats seemed clearly to be asleep. However, many of 
these animals could be posed in peculiar postures for many days after 
they had ceased to be particularly drowsy. The observations to be 
reported in this paper are concerned chiefly with the muscular plasticity 
seen in these animals. The question of somnolence is being studied more 
in detail in another series of experiments which is being carried out 
on monkeys. 

In attempting to study the possible significance of the area immedi- 
ately rostral to the red nuclei, we placed lesions in the region between 
the mamillary bodies and the third nerves bilaterally and close to the 
midline in cats. The most striking result in some of these animals was 
the immediate onset of a state in which inertia, lethargy and _ plastic 
hypertonus of the muscles combined to produce a picture of catalepsy. 


From the Institute of Neurology, Northwestern University Medical School. 
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A brief report of a number of these early experiments was made at the 
time. It was soon noted that this condition greatly resembled the 
catalepsy caused by bulbocapnine, and investigation showed that cats 
with lesions in the retromamillary area were much more susceptible to 
the action of the drug than normal cats. Records of observations on 
a large number of cats in which such lesions were produced have 
accumulated, and a summary of these detailed studies is herewith 
presented. 
METHODS 


The lesions were produced by use of the Horsley-Clarke stereotaxic instrument, 
the use of which has been described elsewhere.* Both bipolar and unipolar needle 
electrodes have been used, but it is believed that the unipolar type produces the 
most satisfactory lesions with a minimum of damage incidental to the insertion of 
the needle. Three small lesions were placed close together in a line rostrocaudally 
and 1.5 mm. from the midline, close to the ventral surface of the brain in the 
region extending from the posterior hypothalamic nucleus to the oculomotor 
nerves. Lesions thus placed are ordinarily confluent, forming a single elongate 
lesion which, when duplicated on the opposite side of the midline, is associated 
with the aforementioned symptom complex. 

The operations for the so-called acute experiments were performed with the 
cats under ether anesthesia; the animals were observed for twenty-four hours 
after recovery from the anesthesia and then killed. In the so-called chronic 
experiments the cats were anesthetized with pentobarbital sodium and the operations 
performed under carefully maintained aseptic conditions. The animals usually 
required considerable nursing, including tube feeding and cleaning. 

At the end of the period of observation the cats were killed by bleeding; the 
heads were perfused with a dilute solution of formaldehyde U.S.P. (1:10), and 
the brains were removed. The upper portion of the brain stem was sectioned, 
and alternating sections were stained with cresyl violet and by Weil's method. 

Special methods involved in certain aspects of the experiments will be referred 
to in the text. 

OBSERVATIONS 

A total of fifty-five cats have shown catalepsy of varying duration 
following damage to the ventral part of the brain stem from the 
posterior portion of the hypothalamus to the third nerve. In seven the 
period of survival was short—they were subjected to the so-called acute 
experiments—and five of these were dealt with in the previous paper. 
The remaining forty-eight cats were subjects of chronic experiments. 
These animals may be divided into two categories: those in which the 
plasticity endured for less than seven days and those in which it lasted 
seven days or more. In the first category there were thirty-one cats, 
of which thirteen died or were killed within the seven day period. In 

1. Ranson, S. W., and Ingram, W. R.: Catalepsy Caused by Lesions Between 
the Mamillary Bodies and Third Nerve in the Cat, Am. J. Physiol. 101:690, 1932. 

2. Ingram, W. R., and Ranson, S. W.: Bulbocapnine: Effect on Animals with 
Lesions of the Central Nervous System, Arch. Neurol. & Psychiat. 31:987 (May) 
1934. 

3. Ranson, S. W.: On the Use of the Horsley-Clarke Stereotaxic Instrument, 
Psychiat. en neurol. bl. 38:534, 1934. 
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the second category there were seventeen animals, of which nine died 
or were killed within thirty days of the operation; in five of the remain- 
ing eight the plasticity persisted for more than thirty days. Table 1 
indicates the degree and duration of this symptom and the period of 
survival of each cat subjected to the chronic experiment. 


TasLeE 1.—Data on Cataleptic Cats 


State of Duration of Period of Manner of 
Cat Catalepsy Plasticity Survival Death 
Poor 10 mos. 10 mos, Killed 
Fair 4 days 10 mos. Killed 
Fair 2 mos. 2 mos. Killed 
Good 4 days 4 days Killed 
Fairly good 20 days 20 days Killed 
Good 9 days 9 days Natural 
Good 9 mos. 9 mos. Killed 
Good 6 days 6 days Killed 
Fairly good 4 days 4% mos. Killed 
Poor 24 days 34% mos. Killed 
Fair 3 days 3% mos. Killed 
Fairly good 8 days 3 mos. Killed 
Good 10 days 3 mos. Killed 
Fairly good 6 days 6 days Natural 
Good 5-6 days 6 days Natural 
Marked 7 days 7 days Accidental 
Good 9 days 9 days Natural 
Fairly good 6 days 1 mo. Killed 
Marked 4 mos. 4 mos. Killed 
Fair 3 days 3 wks. Killed 
Fairly good 20 days 20 days Killed 
Fairly good 8 days 8 days Natural 
Poor 6 days 15 days Natural 
Fair 4 days 4 days Natural 
Fair 4 days 4 days Natural 
Good 5 days & days Natural 
Good 5 days 5 mos. Killed 
Fair 6 days 6 days Natural 
Good-fair 5 days 5 mos, Killed 
Fair 5 days 8 days Natural 
Fair 3 days 6 mos, Killed 
Fairly good 5 days 6 mos. Killed 
Good 8 days 8 days Natural 
Fair 4 days 15 days killed 
Fairly good 4 days 14 days Killed 
Traces 2 days 9 days Killed 
Poor 11 days 11 days Killed 
Fairly good 6 days 6 days Natural 
Good for 7 days 37 days DO days Killed 


fairly good for 
30 days 


Good 6 days 36 days Killed 
Fairly good 6 days 6 days Natural 
Fairly good 5 days 5 days Natural 
| Fair 5 days 5 days Natural 
Good 4 days 4 days killed 
? 3 days 3 days Natural 
Marked 41 days 41 days Killed 
Good 7 days 7 days Killed 
Fair 4 days 21 days Killed 


The pathologic findings in cases of short duration are likely to prove 
misleading, since in these the effects observed may have been due to 
edema, pressure or irritation of structures not included in the damaged 
area. Such cases will not be considered in detail here. Since it is 
obviously impossible to describe the behavior of each animal in the 
series, a small group of cats representative of the various degrees of 
involvement has been chosen, and fairly detailed summaries of the find- 
ings in these animals will be presented. Seven animals are included: 
cat 283, which showed good plasticity for seven days and fairly good 
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plasticity for thirty days; cat 291, which showed marked plasticity for 
forty-one days; cat 5, which displayed fair plasticity for two months; 
cat 7, which posed fairly well for nineteen days; cat 9, which could be 
made to assume and maintain odd postures as long as nine months 
after the operation; cat 52, which showed marked plasticity until it was 
killed at the end of four months, and cat 54, in which the plasticity 
was fairly good for eighteen days. The periods of survival of these 
animals are shown in table 1. 


THE GENERAL BEHAVIOR OF CATS WITH DELAYED RECOVERY 

In its early stages the catalepsy resembles that observed in animals 
subjected to acute experiments. There is profound somnolence, loss 
of motor initiative and a remarkable plastic hypertonus of the muscles. 
The animals can be aroused from sleep, and a limited amount of 
activity can be induced. This is chiefly confined to protective or right- 
ing movements: thus, when such a cat is pushed from the edge of a 
table it may gather itself together and leap so as to strike the floor 
right side up on its feet. Ordinarily, however, the animals remain 
in statuesque positions for hours and, because of the plasticity of their 
muscles, may be molded into various poses, some of which are bizarre. 
This amenity to passively induced poses was studied in a_ routine 
manner, certain attitudes being especially suitable, for example, a posi- 
tion in which the forelimbs were folded under the chest but with the 
hindlimbs extended, the “praying pose,” a position in which the cat 
stood with the forelimbs widely abducted in the “spread” position, one 
in which the forelimbs were placed on an elevated support and one in 
which the animal clung with the forepaws to a horizontal bar and thus 
supported the weight of the body in the “hanging” position (fig. 1). .\ 
“bridging” position, in which the cat was placed with the forelimbs and 
hindlimbs on separated supports, the trunk hanging free, could sometimes 
be induced. The tendency to retain such passively induced postures per- 
sisted for varying periods and certain animals could still be posed 
months after operation. 

It will be seen from the report of specific experiments which follows 
that there is usually a prompt onset of lethargy and somnolence. 
Kxceptions to this may occur, as shown by cat 9, in which catalepsy 
developed rather gradually during a stage marked by irritability and 
bad temper. There can be no doubt, however, that somnolence is an 
important constituent of the early stages of this syndrome. This sleep 
is of distinctly pathologic variety and may persist under conditions 
which would cause prompt activity in a normal cat. Strong stimuli 
are required to arouse these animals at this stage, and the period of 
wakefulness is rather short. It should be noted that the somnolence 


Was not permanent but disappeared after varying periods. This makes 
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it necessary to modify the opinion, expressed in the first paper,' that 
the readiness to assume unusual postures was directly related to the 
sleeping state, for cats 9 and 52 remained willing to pose at times 
when they seemed quite conscious and long after the stage of som- 


nolence had _ passed. 


Il-ig. 1——Photographs of cataleptic cats, showing some of the passively induced 
postures which the animals maintained for considerable periods of time. The ani- 
mals were indifferent to their condition and suffered no pain or discomfort. A,D,E 
and /* show cat 7 fourteen days after placing of the lesions shown in figures 
14 to 17; B and C show cat 52 thirty-three days after the placing of the lesions 
shown in figures 22 to 25; G, H, 1, J, K and L show cat 9 twenty-one days after 
the placing of the lesions shown in figures 18 to 21. 


The behavior of the cats in the later stages was especially inter- 


esting. After the period of somnolence a marked poverty of movement 
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persisted. The animals would sit upright in one spot for hours, almost 
motionless, with an unchanging vacuous stare and only occasional slight 
shifts of position. Those with complete paralysis of the oculomotor 
nerve usually kept their eyes closed, although they were known to be 
awake, since they greeted the observer with cries when he entered the 
room at feeding time. The tendency to pose varied in different animals, 
and was more pronounced at certain times than at others. Odd atti- 
tudes were frequently assumed spontaneously. The more mildly 
affected cats sometimes moved about a little, usually in an aimless 
fashion. It was difficult to cause the cats with severe catalepsy to 
move at all. For example, on the few occasions when it was possible 
to coax cat 9 to walk a few steps the animal was usually on edge with 
hunger, and the sight of food some distance away was the only adequate 
incentive. The slow hesitating gait, which is described in the report of 
the experiments, resembled nothing seen by us in a fairly wide experi- 
ence with cats. In cat 52 movement was obtained only when the 
animal was under the influence of cocaine and consisted of an endless 
strutting in brief circles. 

During the first days and weeks after operation the cats showed 
no interest in food and required feeding by tube. After the somnolent 
stage was passed they began to indicate hunger by cries and apparent 
restlessness. However, even though hungry they rarely ate if left to 
their own devices. It was necessary to give milk by stomach tube or 
by introducing the fluid into the mouth from a bottle. Meat was taken 
only when held to the lips, and often only when forced into the mouth. 
Once the food was in the mouth there seemed to be no more difficulty ; 
it was masticated and swallowed readily and even voraciously. Thus 
there was no true dysphagia, except possibly in one case (cat 5) in 
which the meat was not swallowed even when placed in the mouth. 

In the initial stages all the cats showed increased tonus of the 
extensor muscles. Stiits reflexes were readily elicited, and there was 
manifest resistance to passive flexion of the limbs. This phase of the 
study will be dealt with in a subsequent section. For the present it 1s 
sufficient to say that the strength of the tonus reactions diminished 
rapidly and disappeared after a time. In occasional cases there was 
hypertonicity of the extensor muscles of the neck, which produced a mild 
opisthotonos that persisted even when the animal was placed on its back. 
A particularly striking and almost uniform phenomenon was increased 
tonus of the flexor muscles of the neck and trunk, including those of the 
abdominal wall, when the animal was placed on its back in a trough. 
Under such circumstances the spinal column was flexed and the head 
and pelvis were raised, and in certain cases the flexion was so extreme 
that the animal was curled up into a ball, the hindfeet over the head 
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and the forepaws clutching the hindlimbs. On the other hand, when 
the spine was passively extended these animals lay flat on their backs, 
illustrating well the plasticity of the muscles. 

It was difficult to determine the mental condition of such relatively 
unresponsive beasts. The chief evidence that this was decidedly abnor- 
mal rests on observation of cats which after the plasticity of the muscles 
had disappeared continued to behave in an abnormal manner. How- 
ever, one could not work long with the cats with marked chronic 
catalepsy without receiving the impression that they were quite con- 
scious and receptive. Certainly they learned to recognize the attendant 
who fed them, and they expressed this recognition after a fashion. 
They responded somewhat to petting, but it was usually difficult to 
arouse them emotionally by painful stimulation. Examples of loss of 
emotional expression may be found in the report of the specific experi- 
ments. This stolidity was not always present from the beginning, how- 
ever. In several animals the postoperative period of recovery was 
marked by the onset of violent rage on slight disturbance; in others 
there were spells of milder irritability, which passed off after a few 
days, changing to a profound calm. The calm attitude was not free 
from surprising reactions, however, for a cat which showed practically 
no agitation in the presence of barking dogs was seen to strike at 
another cat which approached too closely. 

To recapitulate, in favorable instances lesions involving the caudal 
part of the hypothalamus and the upper part of the mesencephalic 
tegmentum may produce a syndrome characterized by initial somno- 
lence, persistent loss of motor initiative, marked disinclination to walk, 
acceptance of passively induced poses, indisposition to eat even when 
hungry and vacuity of expression. Ability to carry out righting reac- 
tions and to adjust the position of the body in a protective manner was 
retained. There was strong suppression of emotional reactions in 
many cases. After recovery from the initial somnolence, consciousness 
was retained, and there was a fair degree of mental alertness. 

Six of the animals were tested by Dr. L. J. Pollock to determine 
what changes in the curves for respiratory movements, as recorded on 
a kymograph, followed stimuli of various kinds. His observations 
have been summarized by him as follows: 

When the animals were quite somnolent no critical change in the form or 
frequency of respiration was noted after such stimuli as the vibration of a tuning 
fork, a loud drumming noise, strong light, as from a 1,000 watt lamp, pressure 
on the extremities or blowing on the face or ear. There regularly occurred a 
marked change in response to olfactory stimulation produced by cloves, smoke, 
pyridine or chloroform. Pricking of the leg was accompanied by a response of 
lesser degree. Often after an olfactory or painful stimulus had been applied the 
animal became partly aroused and then responded, with a slight irregularity of 
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rhythm or extent of respiratory movements, to loud noise, to touching the head 
and extremities, to the sound of a tuning fork, to blowing on the face and even 
to a threatening movement of the hand. 

When the animals were not so deeply asleep but were in a state of immo- 
bility, usually one could not observe any voluntary response to the aforementioned 
stimuli. The curve for respiratory movements, however, showed changes resulting 
from all the stimuli, and the changes were most marked in the case of olfactory 
and painful stimuli. On one occasion a cat was brought near the animal being 
studied and made to spit or snarl by pinching its tail. The cataleptic animal 
showed no visible reaction, but the respiratory wave became irregular. This is 
similar to the condition seen in patients with catatonic dementia praecox, in whom 
no voluntary reaction to stimuli can be observed but an involuntary response 
expressed in respiratory arrhythmia occurs. 


REPORT OF SPECIFIC EXPERIMENTS 


Cat 283.—Operation was performed on June 6, 1932, and the animal was killed 
on July 26, 1932. The lesions are illustrated in figures 2 to 5. 

The day after operation the cat was somewhat weak, showed ursteadiness 
and a tendency to circle left in walking and posed for short periods. There was a 
distinct impression of drowsiness. There were flexion of the trunk and_ fair 
plasticity of the limbs when the animal was supine. Sleepiness persisted for several 
days; spontaneous movements were rare; the eyes were usually closed, and various 
poses, including the praying position, could be induced. There was no significant 
rigidity of the limbs when the cat was suspended with the limbs hanging free. 
By the fifth day the animal was more easily aroused from its lethargic state but 
would not move about spontaneously. The forced movement was now reversed, 
so that the head was turned to the right. There was good acceptance of poses. 
When the animal was supine, an evident flexor tonus of the forelimbs was noted, 
the hindlimbs showed slightly increased extensor tone and there was moderate 
plasticity of all the limbs. The cat paid no attention to food and was sustained 
by injections of dextrose. 

On the seventh day the somnolence was less evident, and there was more 
spontaneous activity. Various poses could be induced, and though the animal 
was able to walk it was unwilling to do so. It remained in one statuesque position 
for as long as an hour, looking about stupidly. This condition persisted for a 
long time, with gradual increase in the amount of spontaneous movement, while 
there was some diminution in the maintenance of passively induced poses. In 
walking the animal showed a slight overstepping with the right forelimb and a 
tendency to circle to the right. The general behavior was stupid. When coaxed, 
the cat could be induced to eat meat placed in its mouth; the movements of eating 
were well performed. Milk was fed by tube for over a month. Occasionally 
there was a relapse into a profound state of catalepsy. There was good reaction 
to painful stimuli at times; at others it was difficult to arouse the cat. Occasionally 
the animal was seen to salivate profusely when handled. When subjected to an 
unusual exigency the protective movements elicited were well carried out. Some- 
times loud, sudden noises produced cringing and cowering. 

About five weeks after operation a live rat was placed before the cat. The 
latter responded with amazing speed, clutching the rat’s neck with the jaws. The 
rat was not killed at once, however; the cat stood holding it for about seven 
minutes, until it was choked to death, carried it about, walking with the usual 
dilatory, intermittent gait, for approximately ten minutes, then dropped it and 
thereafter ignored it completely. This performance was repeated when another 
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rat was offered. When the cat was confronted with barking dogs, the reactions 
were in a sense normal—the animal hissed, lashed the tail and struck out with 
the forepaws, but there was little if any pilomotor activity. 

On July 21, at the suggestion of Dr. Pollock, the cat was given 0.25 grain (0.016 
Gm.) of pentobarbital sodium intramuscularly, but when the animal emerged from 
the anesthesia no change from the usual behavior was noted. On July 22 the 
animal was sedentary, the stupid attitude being maintained. Few poses could be 
induced. When the cat was supine the trunk was flexed, and there was some 
plasticity of the limbs. There was no significant rigidity when the cat was sus- 
pended. On July 26, under Dr. Pollock’s direction, Dr. Boshes transfused blood 
from this animal into a normal cat, but no noteworthy effects were observed in 
the latter. The cat was then killed. 

Cat 291.—Operation was performed on June 17, 1932, and the animal was killed 
on July 28, 1932. The lesions are illustrated in figures 6 to 9. 

On the first day after operation the cat was found asleep in a peculiar position, 
with the head and neck drawn backward. It was unable to stand and showed a 
marked twist of the head, so that the left ear was held lower than the right. 
When suspended in a hammock, fair positive Stiits reactions and marked resistance 
to passive flexion were observed in the forelimbs; in the hindlimbs these reactions 
were slight. On the following day the opisthotonos had disappeared, and while 
the forced movement was maintained the animal could stand and was amenable 
to induced poses, including the praying position. When the animal was supine there 
was flexion of the trunk and good plasticity of the limbs. There were fair Stiits 
reactions when the cat was suspended. At this time the animal took some food 
voluntarily, but subsequently it was necessary to feed it by tube. 

For several days thereafter the cat showed some irritability, reacting to handling 
by growling and hissing aimlessly, although in general it was remarkably somnolent 
and when undisturbed sank into a deep slumber resembling normal sleep. The 
senseless irritability cropped out from time to time during the next month. The 
forced movement diminished but persisted in some degree throughout the life of 
the animal. On the third day the catalepsy was marked; there was good posing, 
and when the cat was supine there was considerable rigidity of the limbs as well 
as good plasticity. During the days which followed the tonus reactions diminished 
greatly, but the somnolence persisted. The acceptance of passively induced poses 
was remarkable. The right pupil was dilated and fixed. Although the animal 
was able to walk, it was unwilling to do so and remained sitting or standing in 
one spot for hours in stiff statuesque positions, often apparently asleep. About 
two weeks after operation a frequent spontaneously assumed and maintained 
attitude was one in which the cat stood with the back arched and the left hindfoot 
raised and extended forward beneath the chin, as if it had been frozen when about 
to scratch itself. At this time it was noticed that there was considerable pilomotor 
activity on the least handling. In general, sensation appeared to be normal. Good 
health was maintained except for vaginitis which lasted about two weeks. 

A considerable rigidity of the muscles of the neck was a noteworthy feature 
in this cat. When the animal was placed on its back the pelvis was raised and 
the trunk flexed; the neck, however, remained extended although the head was 
supported clear of the floor. At times a sort of waxy flexibility of the neck was 
observed. 

On July 12, twenty-five days after operation, the remarkable somnolence and 
immobility were still retained. The cat did not eat voluntarily but swallowed 
meat placed in its mouth with apparent avidity. When confronted with barking 
dogs it hissed and lashed its tail but made no effort to escape; at this time there 
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was little pilomotor activity, but when the animal was handled under other circum- 
stances there was marked erection of the hair. When it was supine there was 
no Stits reflex, and resistance to passive flexion was not greater than normal. 
There was fairly good plasticity of the forelimbs in either the flexed or the extended 
position. The hindlimbs showed considerable tonus of the flexor muscles. 

On July 27 the behavior was essentially unchanged. Two days later the animal 
was killed by transfusing its blood into a normal cat. Dr. Boshes, who made 
the transfusion at Dr. Pollock’s suggestion, observed no effect on the behavior 
of the normal cat. 

Cat 5.—Operation was performed on Sept. 14, 1932, and the animal was killed 
on Noy. 11, 1932. The lesions are illustrated in figures 10 to 13. 

The day after operation, cat 5 was found asleep and seemed very stupid when 
aroused. The body-righting reactions were intact. Passively induced poses were 
rather well maintained. When the cat was supine, the trunk was flexed, the 
forelimbs were flexed and adducted and the hindlimbs were extended. When it 
was suspended fair positive Stiitz reactions were obtainable. The next day these 
reactions were greatly diminished. This general condition lasted for several days, 
during which a slight forced curvature to the left developed. The animal was 
quiet and indifferent when handled. There was little inclination to walk. Odd 
attitudes were assumed spontaneously, but maintenance of passively induced poses 
was relatively brief. A trace of rigidity and plasticity persisted in the hindlimbs. 
The cat was often found in a sort of half standing, half sitting position, staring 
straight ahead with a vacuous expression. Little or no attention was paid to 
sharp sounds. Tube feeding was necessary. <A general attitude of stupidity and 
lethargy became characteristic. 

The tendency to assume induced poses diminished somewhat as time went on. 
Periods of quiet were occasionally varied by intervals during which the animal 
was relatively restless. The plasticity of the forelimbs when the cat was supine 
became reduced; that of the hindlimbs was well maintained. When the cat was 
in this position, movements of the head and what seemed to be coarse tremors 
of the limbs were noticeable. During the fourth week, when a rat was freed the cat 
merely watched it in a bewildered manner. 

On October 17 it was still necessary to feed a liquid diet by tube; meat was 
refused. Spontaneous statuesque poses were maintained for long periods, but 
passively induced poses were not held long. When placed before a group of 
barking dogs the cat pricked up its ears and looked mildly interested but showed 
no other signs of emotion. This condition remained in general rather stationary 
for a long time, but finally a physical decline became evident. On November 11 
the animal was weak and unable to stand. Pain stimuli were disregarded. The 
animal had never eaten voluntarily since operation and had been fed milk, with 
the occasional addition of a little ferric ammonium citrate, by tube. Apparently 
it was dying of starvation; it was killed. 

Cat 7.—Operation was performed on Sept. 16, 1932, and the animal was killed 
on Oct. 6, 1932. The lesions are illustrated in figures 14 to 17. 

The animal was profoundly somnolent for forty-eight hours after the operation. 
On the third day it was sleepy and amenable to all sorts of induced poses. There 
was a forced movement to the left. When the cat was supine the trunk was 
flexed and there was fair rigidity and plasticity of the limbs. When suspended 
it showed a fair amount of tonus of the extensor muscles of the limbs. During 
the next few days the somnolence continued, but considerable irritability was dis- 
played, and the animal occasionally exhibited a blind rage when handled. There 
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was marked ataxia in walking. Various poses, including the praying attitude, 
could be induced. Eight days after operation the hyperirritability largely disap- 
peared, and much more activity was shown; the cat moved about with a steppage 
gait. The Stitz reactions had disappeared. A characteristic attitude during the 
subsequent days was squatting with the head tilted back, and the animal apparently 
slept in this position. Some induced poses were maintained for a time. It was 
necessary to feed the cat by tube. A generally stupid behavior, with only occasional 
spontaneous movements, persisted until it was killed. 

On October 3 the remarkable retraction of the neck and elevation of the chin 
were still noticeable. No interest was shown when a rat crawled over the cat’s 
back. It made no effort to keep itself clean. Somnolence was still evident, and 
induced poses were accepted. Increasing weakness and emaciation made it neces- 
sary to kill this animal on October 6. 


Cat 9.—Operation was performed on Sept. 23, 1932, and the animal was killed 
on June 14, 1933. The lesions are illustrated in figures 18 to 21. 

The first day after operation this cat was irritable and resented handling. 
The body-righting reactions were present. The pupils were well dilated. There 
was considerable resistance to Stiitz stimulation in the forelimbs and less in the 
hindlimbs. On the third day the chief characteristics were hyperirritability, 
remarkable flexor tonus in the hindlimbs and a forced movement in which the 
head was turned to the right. A tendency to somnolence developed during the 
first week, although the irritability persisted during this time. When the cat 
was supine there was an impression of marked spasticity of the hindlimbs and 
fairly good plasticity of all the limbs. On October 3 various induced poses were 
accepted, including the praying position. The cat’s disposition had changed 
remarkably, and it now purred when handled. It usually sat in one place, with 
the head thrown well back, and slight movements of the limbs could be seen. 
When it was supine the trunk was flexed; the Stiitz reactions were absent, and 
plasticity of the limbs was only fair. It was necessary to feed the animal by tube. 
The left pupil was dilated and the right constricted. The cataleptic state seemed 
to be progressive. 

On October 15, the twenty-second day, the cat was found lying on its side 
with the limbs curled up clear of the floor. Induced poses were accepted and well 
maintained, and the animal could be balanced on the palm of one’s hand as shown 
in figure 1D. When the animal was standing the limbs seemed well extended and 
the feet were placed close together, with the back arched. The axial muscles 
were so rigid that the whole body could be raised by a finger placed under 
the cat’s chin (fig. 1 /). When the cat was supine the Stiitz reactions were minimal, 
but there were noticeable spasticity of the limbs and coarse tremor-like movements. 
When it was suspended there was strong resistance to passive movement of the 
forelimbs. During this period the temperature was rather low—from 96 to 100 F. 
The animal was remarkably sedentary and lacked motor initiative. No attention 
was given to mice. When placed before barking dogs the cat showed no interest, 
and only when held against the screen of the dog’s cage did it arouse itself enough 
to hiss and strike. There was no erection of the hair or lashing of the tail. 

There was no noticeable change in behavior for many months. The cat was 
fed milk by tube and ate meat placed in its mouth. It eventually learned to lap 
milk from the end of a tube. 

In March the cat was seen to stand for long periods with the limbs crossed or 
with one of them raised in an odd posture. When one picked it up an impression 
of great muscular rigidity was received. It would sometimes strike at other cats 
which approached too closely. General health remained good, and it appeared to 
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enjoy being petted. It made no attempt to keep itself clean. In many respects 
its behavior resembled that of a decorticate animal. Rarely the cat could be 
persuaded to walk—the gait was extremely slow and hesitating, apparently 
requiring great effort; a low center of gravity was maintained, and the movements 
of the limbs were “stiff.” A limb was lifted and poised for a short time before 
being moved forward or down, and sometimes the hindlimbs were shaken after 
being lifted. In the ordinary sessile condition the cat gave the impression of 
rigidity, and little, almost imperceptible, movement could be seen. 

On June 14 the animal’s condition suddenly changed; it became weak and 
was prostrated, although the behavior had been as usual until the evening of June 
13. The temperature dropped below 94 F. When the cat lay on its side there 
seemed to be a slight opisthotonos; the forelimbs were extended and resisted 
passive movement. The animal was killed at this time. No cause for the sudden 
collapse was found; except that the mucosa of the colon was inflamed and filled 
with minute hemorrhagic areas, no morbid features were found at autopsy. 

Cat 52.—Operation was performed on March 27, 1933, and the animal was 
killed on July 29, 1933. The lesions are fllustrated in figures 22 to 25. 

This animal showed fairly good plasticity on the day after operation. The 
body-righting reactions were apparently intact. Passively induced poses were 
accepted and fairly well maintained. Both pupils were widely dilated. When 
the cat was supine there was flexion of the trunk; increased tonus of the extensor 
muscles of the limbs and good plasticity were evident. The cat was quite irritable 
during the first few days. A pronounced somnolence was noted, and as the 
animal’s general physical condition improved the maintenance of induced poses 
became striking. When the animal was at rest a marked tendency to flexion of 
the limbs and spine was exhibited. During the first three weeks the temperature 
was low (from 96 to 97 F.), but it returned to normal by April 19. Tube feeding 
was necessary throughout the remainder of the cat’s life. 

The plasticity of the muscles persisted in about the same degree for about 
four months, although the Stiitz reactions diminished in time. The disposition to 
maintain induced postures was marked, and the cat would hang clear off the 
ground, the forepaws clutching a rod, for some time. During the first month the 
somnolence gradually diminished, but the capacity for spontaneous movement never 
returned, although peculiar attitudes were sometimes voluntarily assumed. 

The marked plasticity and sedentary behavior were still present in June. The 
limbs were stiff, and the rigidity was most evident when the cat was supported by a 
hand placed under the belly. When unduly aroused the animal responded by crying 
and expressed emotion by growling and hissing. On June 15 a total of 15 mg. of 
cocaine was administered in two injections. The stimulatory effects were rather 
marked. Within a few minutes there seemed to be a brighter, more alert expression 
of the face and increased movement of the limbs. Induced poses were refused, 
and the righting reactions were executed more promptly than usual. The cat 
became obviously excited, turning round and round, with very short steps, lifting 
the feet and replacing them in a hesitant manner. No true progress was made. 
There was some incoordination of the hindlimbs. The head was moved back 
and forth aimlessly. There was frequent licking of the nose and lips. After about 
an hour this excited state began to subside, and by the following day the animal 
had reverted to its usual condition. 

On July 28 the cat was found to exhibit the same behavior as before. It was 
well nourished, although it had been tube fed from the beginning. It had developed 
the ability to seek fleas in easily accessible parts of the body. The placing reactions 
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seemed absent. The cat could adjust itself to certain exigencies; for instance, 
when pushed from the edge of the table it jumped and lighted well. On July 29 
the cat was killed. 

Cat 54.—Operation was performed on March 31, 1933, and the animal was killed 
on April 20, 1933. The lesions are illustrated in figures 26 to 29. 

At the beginning this animal showed marked catalepsy, which receded somewhat 
during the eighteen days’ survival. On the day after operation there was good 
acceptance of passively induced poses. An odd, crouching position was ordinarily 
assumed, but the cat could be made to walk a few steps. Marked drowsiness 
was noted for a number of days. When the animal was supine the trunk was 
flexed, and increased rigidity and plasticity of the limbs were noted. Good Stiits 
reactions were elicited when the animal was suspended. The left pupil was dilated; 
the right was normal. The body-righting reactions were present, but initiative for 
further movement seemed largely lacking. By the sixth day a characteristic 
attitude was that of standing with the head lowered. Posing was good. Feeding 
by tube was necessary part of the time. The hypertonus of the extensor muscles 
diminished as time passed, and by the seventeenth day fair Stiitz reactions could 
be elicited from the hindlimbs only, although there was surprising plasticity of the 
limbs. At this time more spontaneous activity was shown. One received an 
impression that the limbs were stiff and awkward, stiffness being especially evident 
when the cat was held suspended by a hand placed under the belly. Acceptance 
of poses was limited. Occasionally, however, a spontaneously assumed posture 
was retained for a considerable time. Walking was hesitant, the forelimbs showing 
considerable adduction. Occasionally the animal was seen to stop in full stride 
and “freeze” into a statuesque position. At this time a severe infection of the 
respiratory tract developed, and on April 20 the cat was killed. 


GENERAL BEHAVIOR OF CATS WITH TRANSIENT CATALEPSY 

In eighteen cats which had more or less extended survival periods 
the plasticity lasted less than seven days. There were also thirteen 
cats which died within the seven day period. In all, the initial symp- 
toms were typical, but the later behavior deserves brief comment. The 
rapidity with which recovery from the cataleptic state took place varied ; 
in some cases it was sudden, the symptoms disappearing overnight; 
in others several days was required for complete recovery. Although 
the behavior of some of these animals became fairly normal, it is 
doubtful whether they completely regained their former status, and 
many of the others continued to behave peculiarly. In general, they 
were less active than normal cats, and some showed periods in which 
they sat motionless for hours, with only occasional spells of activity. 
They were usually able to feed themselves, but sometimes they had to 
be coaxed to take food. They were usually calm and unemotional and 
showed little interest in their surroundings. Habits of cleanliness were 
often reacquired. Certain animals regained normal locomotion; others 
showed disorders of movement incident to injury of the tegmentum: 
various degrees of dysmetria and ataxia were observed, and forced 
movements were not uncommon. Normal sexual behavior was noted 
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in some cases—a number of females became pregnant and bore young 
in the postcataleptic state; others showed no signs of eroticism. 

There may be a correlation between the degree of behavior 
abnormality in cats in the postcataleptic state and the depth and dura- 
tion of the catalepsy. Thus in cat 12, which showed a poor sort of 
catalepsy for only two days, there was merely a motor disturbance, 
while cat 15, in which the catalepsy was fairly good and plasticity 
lasted thirteen days, behaved peculiarly thereafter. 

It should be recalled that animals in the postcataleptic state are 
much more susceptible to the effects of small doses of bulbocapnine 
than normal cats. 

Changes in Muscle Tonus in Cataleptic Cats——In the acute stages 
of catalepsy there are mild but evident changes in the tonus of the 
muscles of the limbs. These changes are similar to those occurring in 
cats with lesions in the red nuclei; there are noticeable positive proprio- 
ceptive Stiitz reactions and resistance to passive flexion. These reac- 
tions are most readily obtained when the animal is suspended in a 
hammock with the limbs hanging free. A normal cat in this situation 
flexes the limbs and does not respond to pressure on the pads of the 
feet in the manner of the positive Stitz reaction, except by avoidance 
movements, but when there is increased tonus of the extensor muscles 
as a result of lesions the reactions are strongly positive. A further 
characteristic of the early stages of catalepsy is the readiness with which 
these reactions may be elicited when the cat is supine. In this regard 
such animals resemble decerebellate or rubrectomized cats. 

In general it may be said that the changes in tonus are not ordi- 
narily so uniformly evident, according to these tests, in cataleptic ani- 
mals as in cats with lesions in the red nuclei. However, the animals with 
marked catalepsy show an extremely plastic type of rigidity, with good 
lengthening and shortening reactions which may persist after the Stiitz 
reaction has disappeared, and a standing animal may be molded in 
various poses, as already described. 

All the cats with prolonged catalepsy showed increased tonus of 
the extensor muscles, as indicated by the positive Stiitz reaction, in the 
early stages. These changes varied in degree from day to day and 
gradually diminished so that the barest traces persisted at the end of 
a month. There was also resistance to passive extension of the limbs, 
and when in the supine position these animals were less inclined to 
hold the limbs extended than are rubrectomized cats. When the cats 
were suspended in the hammock the limbs were usually slightly flexed. 
However, the profoundly cataleptic cats gave an impression of great 
rigidity, and some animals, for instance, cats 9, 52 and 54, when picked 
up and supported by a hand placed beneath the belly showed a striking 
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extension and stiffness of the limbs, together with surprising rigidity 
of the muscles of the abdomen and trunk. In several of these cats 
the stiffness of the axial muscles was so great that the whole body 
could be elevated by a hand placed under the chin. 

In cats with transient catalepsy the findings in regard to the Stiits 
reactions and resistance to passive flexion were the same. When the 
tonus reactions were most persistent there were usually abnormalities 
of gait, although this parallelism was not absolute, since in cats 20, 281 
and 282 the gait showed marked disturbances of a “cerebellar” type 
but the changes in tonus were very slight. Several animals which 
showed practically no catalepsy but which had lesions somewhat sim- 
ilar to those of cataleptic cats showed tonus reactions resembling those 
found in the latter. The inference to be drawn is that increases of 
tonus of the extensor muscles, as shown by positive Stiitz reactions 
and resistance to passive flexion, are incidental to, but not necessarily 
components of, the cataleptic syndrome in these animals. 

Blood Calcium.—In searching for points of comparison between 
catatonic dementia praecox and the experimental catalepsy produced 
by bulbocapnine, Buscaino* pointed out an apparent diminution of 
serum calcium and potassium and hydration of the blood, which are 
present in both conditions. Gullotta® found rises of from 10 to 20 
per cent in the blood calcium level in catatonic patients after adminis- 
tration of amytal, which interrupts the catatonic state. Administration 
of bulbocapnine to patients ® is also said to cause hypocalcemia, sup- 
posedly as a result of an effect of the drug on hypothalamic centers. 
Katzenelbogen and Meehan‘ also observed a lowered blood calcium 
level after administration of bulbocapnine. It was therefore thought 
worth while to make a series of determinations of blood calcium on 
cataleptic cats in our series, and to compare the estimations made after 
operation with those made several days before operation. The Cramer 
and Tisdall modification of the method of Clark and Collip was used. 
The blood was drawn from the heart. The data on eleven animals 
are given in table 2. The serum calcium content is given in milligrams 
per hundred cubic centimeters of blood. 


4. Buscaino, V. M.: Catatonia sperimentale nell’uomo, Riv. sper. di freniat. 
58:5, 1933. 

5. Gullotta, S.: Sulla interruzione della sindrome catatonica, Riv. di pat. 
nerv. 40:24, 1932. 

6. Gullotta, S.: Le variazioni del calcio nella demencia precoce e sotto 
influenza della bulbocapnina, Boll. d. Soc. ital. di biol. sper. 5:504, 1930. 

7. Katzenelbogen, S., and Meehan, M. C.: The Chemistry of the Blood and 
the Cerebrospinal Fluid, with Special Reference to Calcium in the Cataleptoid 
State Induced by Bulbocapnine: The Combined Effect of Bulbocapnine and Some 
Other Drugs, J. Pharmacol. & Exper. Therap. 47:131, 1933. 
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Although five of the eleven cats. showed postoperative blood calcium 
levels which might appear to be significantly low, it is a question 
whether these levels are out of the normal range. We are not as yet 
ready to conclude from such figures that hypocalcemia is necessarily a 
constituent of the cataleptic syndrome in cats. Only two of six ani- 
mals on which several preoperative determinations were made showed 
signs of any significant drop. 


TABLE 2.—Blood Calcium Content of Cataleptic Cats 


Preoperative Period Postoperative Period 
Time Before Blood Calcium, Days After Blood Calcium, 
Cat Operation Mg. per 100 Ce. Operation Mg. per 100 Ce. 
1 hour 11.10 10.87 
6 9.92 
9.73 
10 9.82 
1 hour 10.89 2 10.3 
re ; 1 hour 10.99 4 10.26 
1 hour 9.82 2 8.92 
1 hour 11.20 10.17 
7 10.71 
146.. 12 days 12.40 1 10.45 
11 days 11.44 6 11.13 
1 hour 11.59 
16 days 10.96 3 10.45 
15 days 11.77 
14 days 10.96 
9 days 11.81 
1 hour 11.36 
16 days 10.66 3 11.36 
15 days 10.22 Hf) 11.36 
14 days 11.70 8 11.13 
9 days 11.81 
17 days 11.99 2 10.90 
16 days 10.22 8 11.13 
15 days 11.55 
10 days 10.90 
1 hour 11.47 
154.. ‘ 4 days 11.36 2 10.90 
3 days 12.04 4 10.90 
2 days 11.59 7 10.68 
4 days 11.36 3 11.13 
3 days 10.45 6 10.90 
LESIONS 


The lesions placed in the cats of which protocols have been given 
are illustrated in figures 2 to 29. These were all animals in which the 
symptoms were of long duration. It is assumed that such animals 
offer the best evidence as to the location of the structure or structures 
destruction of which leads to the syndrome described. Material from 
animals subjected to acute experiments or from animals with transient 
catalepsy is unreliable because the symptoms may have been due not 
to the visible lesions but rather to the temporary involvement of neigh- 
boring structures in the zone of reaction surrounding the lesion. 
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Figs. 2 to 13.—Figures 2 to 5 show diagrammatic drawings of the region of transition 
between the forebrain and the midbrain in cat 283. The lesions are indicated in _ black. 
Figures 6 to 9 show diagrammatic drawings of the region of transition between the fore- 
brain and the midbrain in cat 291. The lesions are indicated in black. Figures 10 to i3 
show diagrammatic drawings of the region of transition between the forebrain and the midbrain 
in cat 5. The lesions are indicated in black. In these and in the subsequent figures the follow- 
ing symbols are used: CG, central gray matter; D, nucleus of Darkshevich; H, habenula; HL, 
lateral hypothalamic area; H:, Hi: field of Forel; Hz, Hz field of Forel; Hp, posterior hypo- 
thalamic nucleus; HP, habenulopeduncular tract; M, mamillary body; MD, nucleus medialis 
dorsalis of thalamus; PC, posterior commissuré; PP, pes pedunculi; pret, pretectal area; R, 
red nucleus; SC, superior colliculus; SCX, commissure of superior colliculus; SM, stria medul- 
laris; SMX, supramamillary decussation; SN, substantia nigra; Sth, nucleus subthalamicus ; 
TX, tegmental decussation; 3”, third ventricle; ///, third nerve. 
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Figs. 14 to 25.—Figures 14 to 17 show diagrammatic drawings of the region of 
transition between the forebrain and midbrain in cat 7. The lesions are indicated 
in black. Figures 18 to 21 show diagrammatic drawings of the region of transition 
between the forebrain and midbrain in cat 9. The lesions are indicated in black. 
Figures 22 to 25 show diagrammatic drawings of the region of transition between 
the forebrain and midbrain in cat 52. The lesions are indicated in black. Areas 
in which the myelinated fibers are degenerated are indicated by stippling. 
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Figs. 26 to 37—Figures 26 to 29 show diagrammatic drawings of the region of 
transition between the forebrain and the midbrain in cat 54. The lesions are 
indicated in black. Figures 30 to 33 show diagrammatic drawings of the region 
of transition between the forebrain and the midbrain in cat 20. The lesions are 
indicated in black. Figures 34 to 37 show diagrammatic drawings of the region 
of transition between the forebrain and the midbrain in cat 282. The lesions are 
indicated in black. 
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The lesions, as shown in the drawings, extended from the level of 
the rostral pole of the mamillary bodies to the third nerve and were 
largest near the ventral surface of the brain stem, with extensions 
dorsally along the sides of the cerebral aqueduct and third ventricle. 
The most obvious features were involvement of the posterior hypo- 
thalamic nucleus, which borders the caudal part of the third ventricle, 
severe injury to the supramamillary area, including the region just 
dorsolateral to the mamillary bodies, and destruction of the region 
immediately caudal to the mamillary bodies. The involvement of the 
latter region usually includes the interruption of the habenulopeduncular 
tracts and of the rostral portion of the tegmental decussations. The 
destruction here is of relatively wide extent, but in no case have the 
cerebral peduncles or substantia nigra been affected. The rostral poles 
of the red nuclei may be destroyed, but the magnocellular portions 
usually remain intact. It does not seem to be essential that the 
lateral hypothalamic areas be entirely destroyed, although prac- 
tically the entire extent of these areas was involved bilaterally in one 
of the most markedly cataleptic cats (cat 52; fig.23). Injury to the dorsal 
thalamus, the posterior commissure and _ related structures, the 
gray matter of the caudal part of the third ventricle and aqueduct, the 
H, fields, the central tegmental fasciculi, etc., seems to be merely inci- 
dental, although injury to certain of these parts may cause motor dis- 
orders. Lesions in these regions but not involving the more basal areas 
do not produce catalepsy. The nonobstructive dilatation of the third 
ventricle which frequently occurred in these cataleptic animals was 
also found in some cats with more transient symptoms. 


COMMENT 

Special interest attaches to cats 20, 267, 274 and 282, in which the 
lesions were situated far dorsally and involved the central gray matter 
of the caudal part of the third ventricle and that surrounding the rostral 
part of the aqueduct. The lesions in two of these animals are indi- 
cated in figures 30 to 37. These animals were not cataleptic at any 
time. These negative results are of importance in view of the common 
belief that damage to the central gray matter in this region of transition 
between the third ventricle and the aqueduct is responsible for the 
cataleptic syndrome in cases of epidemic encephalitis. The region 
damage to which produces catalepsy is fairly restricted. The syndrome 
is not produced by lesions farther forward in the hypothalamus in front 

&. von Economo, C.: Die Pathologie des Schlafes, in Bethe, A.; von Bergmann, 


G.; Embden, G., and Ellinger, A.: Handbuch der normalen und pathologischen 
Physiologie, Berlin, Julius Springer, 1926, vol. 17, p. 591. 
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of the mamillary bodies ® or by bilateral destruction of the red nuclei.’® 

The similarities between the feline catalepsy described here and 
that produced by bulbocapnine have been discussed in another paper.* 
The resemblance to certain types of catalepsy in man might also be 
pointed out, but a discussion of possible application of our experimental 
results to psychiatric studies on man is futile at the present time, 
although some neurologists apparently discern certain definite subcor- 
tical factors in cases of mental disease. The bearing of these experi- 
ments on the problems of muscle tonus, sleep and emotional expression, 
however, can hardly be denied. 

The changes in tonus and motor disorders observed in the cataleptic 
cats are due to damage to extrapyramidal structures. In none of the 
animals in the series was a direct insult carried to the corticospinal 
system. The association of plastic rigidity and abnormality of gait 
with lesions of the hypothalamus and retromamillary tegmentum appears 
to be of some significance. Lesions of the neighboring red nuclei do 
not produce both of these phenomena. Lesions dorsolateral to the red 
nuclei, in the region of the central tegmental fasciculus, produce merely 
dysmetria of gait (cats 20 and 282). Loss of the structures rostral to 
the mamillary bodies produces mild hypertonia and does not make 
walking impossible." One might assign reponsibility for the motor 
disorders we have described to the corpus striatum, but in our experi- 
ments no direct damage was done to this structure, and according to 
the work of Morgan '* the pathways descending from the striate bodies 
in the cat do not pass through the areas involved by the lesions placed 
in our experiments. However, Lewy '* has observed somewhat similar 
disturbances following bilateral lesions of the lentiform nuclei in 
monkeys. He describes poverty of movement, uncertainty, clumsiness 
and waxy rigidity of the muscles, which phenomena were accentuated 
to the point of complete helplessness when such lesions were combined 
with destruction of the central convolutions of the cortex. Regardless 


9. Fisher, C.; Ingram, W. R., and Ranson, S. W.: Relation of Hypothalamico- 
Hypophyseal System to Diabetes Insipidus, Arch. Neurol. & Psychiat. 34:124 
(July) 1935. 

10. Ingram, W. R., and Ranson, S. W.: Effects of Lesions in the Red Nuclei 
in Cats, Arch. Neurol. & Psychiat. 28:483 (Sept.) 1932. 

11. Hinsey, J. C.; Ranson, S. W., and McNattin, R. F.: The Role of the 
Hypothalamus and Mesencephalon in Locomotion, Arch. Neurol. & Psychiat. 
23:1 (Jan.) 1930. 

12. Morgan, L. O.: The Corpus Striatum: A Study of Secondary Degenerations 
Following Lesions in Man and of Symptoms and Acute Degenerations Following 
Experimental Lesions in Cats, Arch.Neurol. & Psychiat. 18:495 (Oct.) 1927. 

13. Lewy, F. H.: Die Lehre vom Tonus und Bewegung, Berlin, Julius 
Springer, 1923. 
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of their association with the corpus striatum, however, such symptoms 
in cats as we have described are certainly associated with extensive 
injury to the reticular formation of the tegmentum just rostral to the 
red nuclei. The importance of the tegmental reticular formation in 
general for the carrying out of postural, righting and tonus reactions 
has been suggested by us before.** It seems no less apropos to sug- 
gest that some structure affected by the lesions in these cats is impor- 
tant for maintaining a labile balance of muscle tonus and general readi- 
ness for activity. 

While somnolence has been repeatedly produced by experimental 
methods and catalepsy has been found to result from the administra- 
tion of such drugs as bulbocapnine, the picture of pathologic sleep and 
plasticity as resulting from experimental lesions in animals has been 
described in few instances. The work of Lewy has already been cited. 
Demole,’® in reporting the results of experiments with the injection 
of small quantities of calcium and potassium salts into the neighbor- 
hood of the third ventricle, described a cat in which the injection was 
presumably made in the para-infundibular gray matter between the 
tuber cinereum and the mamillary bodies. This animal showed stupor, 
muscle tonus above normal, slight stiffness and “passivity similar to 
catatonia.” It remained in induced positions, as with limbs spread, 
lying on its back with its head raised or lowered. The lateral posi- 
tion was slowly resumed. Demole '* ventured to prophesy the eventual 
approach to the study of catatonia by experimental methods. A sort 
of catalepsy has also been observed by Seletzky and Gilula ** to follow 
section of the corpus callosum; whether this is in any way identifiable 
with the catalepsy seen in our experiments cannot be determined. 

We have been concerned in this paper primarily with catalepsy as 
it expresses itself in the skeletal muscles. Since it is often difficult to 
determine whether a cat is awake or asleep and since such observations 
are much more easily made on monkeys, a discussion of the somnolence 
which can be produced by lesions at the base of the brain in the region 
of transition between the forebrain and the midbrain will be reserved 
until the experiments now being conducted on monkeys are complete. 
It may be said, however, that somnolence can be produced in these 
animals by damage to the hypothalamus. <A brief reference to these 


14. Ingram, W. R.; Ranson, S. W., and Barris, R. W.: The Red Nucleus: 
Its Relation to Postural Tonus and Righting Reactions, Arch. Neurol. & Psychiat. 
31:768 (April) 1934. 

15. Demole, V.: Pharmakologisch-anatomische Untersuchungen zum Problem 
des Schlafes, Arch. f. exper. Path. u. Pharmakol. 120:228, 1927. 

16. Demole, V.: Catatonie expérimentale, Rev. neurol. 1:861, 1927. 

17. Seletzky, W., and Gilula, J.: Zur Frage der Funktionen des Balkens bei 
Tieren, Arch. f. Psychiat. 86:57, 1928. 
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experiments and their significance for an understanding of the nature 
and cause of sleep has already been published."* 


SUMMARY 

Catalepsy has been produced in cats by lesions at the base of the 
brain in the region of transition between the midbrain and the fore- 
brain. The evidence indicates that the symptoms are caused by damage 
to some structure or structures in the neighborhood of the mamillary 
bodies, such as the posterior hypothalamic nucleus, the supramamillary 
area, the lateral hypothalamic area and the region just caudal to the 
mamillary bodies. A more specific localization cannot be given at 
this time. 

In the days immediately following the operation the cats were 
somnolent and showed marked plastic tonus of the muscles. In the 
later stages there remained an increased plasticity of the muscles, 
expressed in the maintenance of odd postures, and often abnormalities 
of behavior, such as pronounced lack of motor initiative, stolidity and 
subnormal emotional expression, were observed. There was a disinclina- 
tion to eat, and the cats required artificial feeding. 

Tracings of the respiratory movements showed that the animals 
responded by changes in the rhythm or extent of respiratory movement 
to stimuli which produced no directly observable motor response. 

There was no clearcut evidence of change in the calcium content 
of the blood. 

The syndrome did not develop in cats in which there was extensive 
damage to the central gray matter of the aqueduct and third ventricle 
but in which the mamillary bodies and surrounding parts escaped injury. 


18. Ranson, S. W.: The Hypothalamus: Its Significance for Visceral Innerva- 
tion and Emotional Expression, Tr. Coll. Physicians Philadelphia 2:222, 1934. 
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OXYGEN SATURATION OF THE ARTERIAL 
BLOOD IN EPILEPSY 
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Because nerve tissue, more than any other tissue of the body, is 
dependent on oxygen for its proper functioning and because it has been 
shown * that seizures may be precipitated in patients who have frequent 
attacks of petit mal by the breathing of air deficient in oxygen, the 
question of whether blood going to the brain of persons with epilepsy 
has a normal oxygen tension is a pertinent one. So far as we are aware, 
no attempt has been made to shed light on this question. 


MATERIALS AND METHODS 


The patients examined were under treatment for epilepsy and were private or 
hospital patients. No division of the patients on the basis of etiology was attempted. 
The hearts and lungs of all were found to be normal by routine methods of exam- 
ination. In every instance blood was taken with the patient recumbent after a ten 
minute or longer period of rest. Biood was drawn from a femoral, radial or 
brachial artery after the overlying skin and the surrounding tissues had been 
infiltrated with procaine hydrochloride. The blood was taken under oil, immedi- 
ately chilled and analyzed in the apparatus and by the method described by Van 
Slyke.2, The percentage of oxygen saturation of the blood was determined by 
dividing the oxygen content of the blood by its oxygen capacity. The content is 
the volume of oxygen contained in the blood when it is drawn; the capacity is 
the volume contained after the blood has been fully exposed to air by rotation 
in a cylindric funnel. In some laboratories the blood is exposed to air which 
contains an amount of carbon dioxide corresponding to that of the alveolar air. 
This method reduces slightly the oxygen capacity and thereby increases the oxygen 
saturation. The values for the blood of normal persons as found in the literature 
were, however, obtained by the method of collection of the blood and of exposure 
to atmospheric air, which we have used. 


From the Department of Neurology, Harvard Medical School, and the Neuro- 
logical Unit, Boston City Hospital. This paper is no. XIX in a series entitled 
“Studies in Epilepsy.” Assistance in this research was received from the Harvard 
Epilepsy Commission. 

1. Lennox, W. G.: The Effect on Epileptic Seizures of Varying the Com- 
position of Respired Air, J. Clin. Investigation 6:23, 1928. Lennox, W. G., and 
Cobb, S.: Epilepsy from the Standpoint of Physiology and Treatment, Baltimore, 
Williams & Wilkins Company, 1928. 

2. Van Slyke, D. D.: Portable Form of the Manometric Gas Apparatus and 
Certain Points in the Technique of Its Use, J. Biol. Chem. 73:121, 1927. 
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OBSERVATIONS 


One hundred and twenty-five measurements were made on eighty- 
eight patients. In the eighty-eight cases the oxygen saturation of the 
blood drawn at the initial puncture averaged 93.4 per cent. The aver- 
age value on subsequent punctures was only 91.9 per cent, because 
patients who showed initial low values were more often selected for 
repeated punctures. The saturation in normal persons is between 94 
and 99 per cent. Therefore, the average oxygen saturation of the 
arterial blood of our patients with epilepsy was below the limits of 
normal. 

The distribution of measurements is displayed in the middle column 
of table 1. Of the eighty-eight initial measurements, 54 per cent were 
in the normal zone of 94 per cent saturation or above; 46 per cent were 
below the lower limit, and 11 per cent were below 90 per cent saturation. 


TABLE 1.—Oxrygen Saturation of Arterial Blood 


Percentage Distribution of Various Saturations 


Healthy 88 Patients 58 Ward Patients 
Persons with with Neurologic 
(Literature) Epilepsy, Diseases, 
Percentage of Oxygen Saturation Percentage Percentage Percentage 


The hypoxemia requires explanation. In order to ascertain whether 
arterial hypoxemia is a condition peculiar to persons with epilepsy, the 
blood gases of fifty-eight patients with nonepileptic neurologic diseases 
were measured. These patients were mostly confined to bed with such 
conditions as multiple sclerosis, progressive muscular atrophy, neuritis 
and neurosis. None had significant pulmonary or cardiac lesions. This 
group of fifty-eight patients had an average oxygen saturation of the 
arterial blood of 93.1 per cent, which is a trifle lower than the value 
for persons with epilepsy. The distribution of readings differed some- 
what in that in the group of patients without epilepsy there were fewer 
values in the normal zone (last column of table 1). Only 46 per cent 
of the patients without epilepsy had a saturation of 94 per cent or 
greater. In 45 per cent the saturation was below the lower limit of 
normal, and in 9 per cent it was less than 90 per cent. Therefore, the 
condition of decreased oxygen saturation of the arterial blood is not 
peculiar to persons with epilepsy but is present in an even larger pro- 
portion of patients with nonepileptic neurologic disease. The average 
carbon dioxide content of the arterial blood of persons with epilepsy 
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was 48.6 volumes per cent, and that of the arterial blood of patients 
with neurologic disease was 48.5 volumes per cent, which are normal 
values. 

Defective aeration of the arterial blood (in the absence of deficiency 
of oxygen in the respired air) may be due to: (1) excessive speed of 
the flow of blood through the pulmonary capillaries, (2) reduced per- 
meability to oxygen of the alveolar or capillary walls and (3) deficient 
alveolar ventilation. 

As regards the first point, it has been shown that the administration 
of atropine, which increases the speed of the flow of blood through 
the lungs, decreases the oxygen saturation of the arterial blood, but 
persons with epilepsy, we have found, have a normal circulation time. 
Binger, Brow and Branch * observed that the oxygen content of arterial 
blood could be reduced 20 to 30 per cent if the majority of the capillaries 
of the lung were blocked. The blood traversed the unblocked vessels 
too fast to permit proper exchange of blood gases. As regards this 
(and the second point), patients presented no evidence of pathologic 
conditions of the lungs. As for the third point, it has been shown that 
mild hypoxemia results from defective pulmonary ventilation. Hurtado 
and his associates * found that the average oxygen saturation of the 
arterial blood of twenty-four patients with emphysema was 8&8 per cent 
and that of thirty-seven patients with pulmonary fibrosis was 92 per 
cent. They stated that when the residual air of the lungs constitutes 
45 per cent or more of the total lung capacity, some arterial anoxemia 
always results. It is known also that a period of voluntary shallow 
breathing will cause a measurable decrease in the oxygen content of the 
arterial blood. 

In order to test this point of defective pulmonary ventilation in our 
cases, and as a check on the reliability of our technic of measurement 
of blood gases we conducted a series of experiments to determine 
whether increasing the tension of oxygen in the alveoli would correct 
the existing hypoxemia. 

Certain patients, both persons with and persons without epilepsy, 
who had an abnormally low oxygen saturation of the arterial blood were 
asked to overventilate their lungs voluntarily for a minute or two or 
to respire pure oxygen from a spirometer. Twenty experiments were 


3. Binger, C. A. L.: Brow, G. R., and Branch, A.: Experimental Studies on 
Rapid Breathing: II. Tachypnea, Dependent upon Anoxemia, Resulting from 
Multiple Emboli in the Larger Branches of the Pulmonary Artery, J. Clin. Investi- 
gation 1:155, 1924. 

4. Hurtado, A.; Kaltreider, N. L., and McCann, W. S.: Studies of the Total 
Pulmonary Capacity and Its Subdivisions: IX. Relationship to the Oxygen 
Saturation and the Carbon Dioxide Content of the Arterial Blood, J. Clin. 
Investigation 14:94 (Jan.) 1935. 
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carried out. In every instance except one, blood taken during the period 
of overventilation or of breathing oxygen had both an increased and a 
normal oxygen saturation. The average measurements are given in 
table 2. As a result of overventilation the oxygen saturation of the 
arterial blood increased from 93.2 per cent before breathing to 96.3 
per cent during the breathing. As a result of the breathing of 
oxygen it increased from 92.5 to 98.9 per cent. Therefore, the mild 
anoxemia present in a majority of the patients with epilepsy and other 
conditions who were examined is explained by their defective pulmonary 
ventilation. 

A partial explanation of the defective pulmonary ventilation may be 
the circumstance that blood was drawn with the patients in the lying 
position, whereas many of the healthy subjects of experiments reported 
in the literature were sitting. Calhoun and his associates * found the 
average saturation of the arterial blood in a group of eight patients 


Taste 2—Effect of Voluntary Pulmonary Ventilation and of Breathing of 
Oxygen on Oxygen Saturation of the Arterial Blood 


Oxygen Oxygen 
Content, Capacity, Oxygen 

Number of Percentage Percentage Saturation, 

Procedure Cases by Volume by Volume Percentage 
Before overventilation............ 6 17.1 18.4 93.2 
During overventilation............ 6 17.7 18.4 96.3 
Before breathing of oxygen...... 14 17.1 18.5 92.5 
During breathing of oxygen...... 14 18.4 18.6 98.9 


with cardiac disease to be 88.3 per cent when the subject was lying 
down and 91.5 per cent when the subject was sitting. We believe, 
however, that the principal difficulty with patients with epilepsy and 
other neurologic diseases is the fact that the majority had a poor posture, 
a poor chest expansion and a poor general physique. 


COMMENT 


The degree of hypoxemia which the majority of patients exhibited 
is not in itself sufficient to explain the seizures to which these patients 
are subject. The lowest oxygen saturation of the arterial blood, around 
86 per cent, is comparable with the oxygen saturation of the arterial 
blood of acclimated persons at an elevation of about 14,000 feet (4,267 
meters). It is possible, however, that even this mild degree of oxygen 
lack in the blood reaching the brain might be a contributory factor in 


5. Calhoun, A.; Cullen, G. E.; Harrison, T. R.; Wilkins, W. L., and Tims, 
M. M.: Studies in Congestive Heart Failure: XIV. Orthopnea; Its Relation to 
Ventilation, Vital Capacity, Oxygen Saturation and Acid-Base Condition of 
Arterial and Jugular Blood, J. Clin. Investigation 10:833, 1931. 
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seizures. At any rate, it indicates that the patients in question are not 
in the best physical condition. Observations showing the influence on 
seizures of artificially altering the oxygen tension of respired air have 
been set forth elsewhere,® as has the question of the state of the venous 
blood.’ 

CONCLUSIONS 

The oxygen saturation and carbon dioxide content of the arterial 
blood were measured one hundred and twenty-five times in eighty-eight 
patients with epilepsy. In 46 per cent of the patients the initial mea- 
surement of the oxygen saturation was below the lower normal limit 
of 94 per cent, and in 11 per cent it was below 90 per cent. The average 
measurement was 93.4 per cent. 

This degree of anoxemia is not peculiar to patients with epilepsy ; 
it is present also in patients with other neurologic diseases. It could 
be abolished by deep breathing or by the inhalation of oxygen and 
is believed to be an expression of the defective pulmonary ventilation 
in these patients. It is insufficient in degree to be considered a cause 
of seizures, except perhaps a contributing cause. 


6. Lennox, W. G., and Behnke, A. R., Jr.: Effect of Increased Oxygen 
Pressure on the Seizures of Epilepsy, Arch. Neurol. & Psychiat. 35:782 (April) 
1936. 

7. Lennox, W. G., and Gibbs, E. L.: Blood Draining the Brain and the Limbs 
of Epileptics with Reference to Its Oxygen Saturation, Arch. Neurol. & Psychiat., 
to be published. 


EFFECT OF CERVICOTHORACIC SYMPATHECTOMY 
ON HEADACHES 


J. GRAFTON LOVE, M.D. 
AND 
ALFRED W. ADSON, M.D. 
ROCHESTER, MINN. 


Since headache is such a frequent complaint and since operations 
on the cervical and cervicothoracic portions of the sympathetic nervous 
system have been performed for its relief, we believed it worth while 
to review cases observed at the Mayo Clinic in which operations on 
these portions of the sympathetic nervous system had been performed 
for conditions other than headache in order to determine the effects of 
such operations on patients who complained of headaches in addition 
to the primary disease. 


TREATMENT OF HEADACHE 

The treatment of headache and of one of its classic types, migraine, 
has been an enigma since earliest times. The approach to the problem 
has been both medical and surgical. Prehistoric skulls have been uncov- 
ered in which a trephine opening had been placed, apparently in an 
attempt to let out the evil spirit and allay the suffering of severe head- 
ache. Treatment today runs the gamut of sedative and analgesic drugs, 
vasodilators, sympathetic depressants, diets, avoidance of certain foods 
and many different types of surgical procedures. This bears testimony 
to the protean nature of headache and the lack of satisfactory results 
in all cases from any one type of treatment. 

Medical Treatinent.—Medical treatment! consists in the avoidance 
of excessive stress and strain and emotional upsets, the regulation of 
habits of living and eating, the taking of sedative or analgesic drugs 
at the onset or during the attack of headache and rest in bed with the 
application of cold compresses or an ice cap to the head. 

In May 1934, Lennox? reported the use of ergotamine tartrate 
(gynergen) in the treatment of migraine. The results obtained by him 
From the Section on Neurologic Surgery, the Mayo Clinic. 

1. (a) Alvarez, W. C.: The Present Day Treatment of Migraine, Proc. Staff 
Meet., Mayo Clin. 9:22 (Jan. 10) 1934. (hb) Logan, A. H., and Allen, E. V.: The 
Treatment of Migraine with Ergotamine Tartrate, ibid. 9:585 (Sept. 26) 1934. 

2. Lennox, W. G.: The Use of Ergotamine Tartrate in Migraine, New 

England J. Med. 210:1061 (May 17) 1934. 
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and by others?” offer hope for the more successful relief of migraine 
by medical measures in the future. 

Surgical Treatment.—The operative treatment of severe headache 
and migraine is not standardized. The various surgical procedures 
which have been advised and carried out by different surgeons indicate 
that no type of operation will relieve symptoms in all cases, and there is 
no reliable way of determining what patients will obtain relief and which 
operation is indicated for the particular subject under consideration. 

Jonnesco,* before 1923, performed bilateral cervical sympathectomy 
for migraine in one case, with good results. In 1930 Mixter and 
White * reported success in several cases in which they had performed 
cervicothoracic sympathectomy for the relief of paresthetic symptoms 
following division of the sensory root of the fifth cranial nerve for 
trigeminal neuralgia. Before this, in 1928, Frazier® had failed to 
relieve atypical neuralgia by operations on the cervical portion of the 
sympathetic nervous system. Dandy,® in 1931, reported two cases of 
migraine in which he was able to relieve the condition by cervico- 
thoracic sympathetic ganglionectomy. In one of these cases he had 
been unable to bring about relief previously by removal of the superior 
cervical ganglion. Craig * performed cervicothoracic sympathectomy for 
migraine in two cases, and complete relief resulted. Before carrying 
out this operative procedure it is at times advisable to block the cervico- 
thoracic ganglia with procaine hydrochloride during an attack to deter- 
mine what influence the sympathetic system has in the production of 
the pain. If anesthetization of the sympathetic ganglia stops the 
migraine, operation should result in permanent relief. 

In addition to operations on the sympathetic nervous system, ligation 
and division of the middle meningeal artery have brought about relief 
from severe headache. In Craig’s case the patient complained of a 

3. Jonnesco, T., cited by Riley, H. A.: Migraine, Bull. Neurol. Inst. New 
York 2:429 (Nov.) 1932. 

4. Mixter, W. J., and White, J. C.: Pain Pathways in the Sympathetic 
Nervous System: Clinical Evidence, Tr. Am. Neurol. A., 1930, p. 433; Arch. 
Neurol. & Psychiat. 25:986 (May) 1931. 

5. Frazier, C. H.: Atypical Neuralgia: Unsuccessful Attempts to Relieve 
Patients by Operations on the Cervical Sympathetic System, Arch. Neurol. & 
Psychiat. 19:650 (April) 1928. 

6. Dandy, W. E.: Treatment of Hemicrania (Migraine) by Removal of the 
Inferior Cervical and First Thoracic Sympathetic Ganglion, Bull. Johns Hopkins 
Hosp. 48:357, 1931. 

7. Craig, W. McK.: Hemicrania of Migraine, Proc. Staff Meet., Mayo Clin. 
10:362 (June 5) 1935. 

8. Craig, W. McK.: Localized Headache Associated with Lesion of Menin- 
geal Vessels, J. A. M. A. 100:816 (March 18) 1933. 
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throbbing or pulsating type of headache, and at the time of operation the 
artery was found to be encased in a bony canal. 

Others, notably Dickerson,® by ligating the middle meningeal artery 
have been successful in relieving headaches. One wonders whether in 
some of the cases ligation of the artery per se is the factor that brings 
about relief. Might not the relief result from interruption of sympa- 
thetic fibers accompanying the artery or from section of the recurrent 
branch of the mandibular nerve, which enters the skull through the 
foramen spinosum with the middle meningeal artery? Then, too, the 
mere presence of an opening made for decompression, although small, 
may have a beneficial effect. 

It is interesting in reviewing cases of trigeminal neuralgia with 
migraine to note that the migraine is often relieved with the neuralgia 
after division of the sensory root of the fifth nerve. In this operation 
there are, of course, all three factors, namely, ligation of the middle 
meningeal artery, division of the recurrent branch of the mandibular 
nerve—in fact division of all sensory branches from the fifth cranial 
nerve to the dura on that side—and decompression. 

The most recent operation for migraine is that devised by Adson *° 
and reported before the staff of the Mayo Clinic on Nov. 7, 1934. 
Adson’s operation consists in performing a periarterial sympathectomy 
of the common carotid artery, ligation and division of the external 
carotid artery and removal of the superior cervical sympathetic ganglion 
and the upper portion of the sympathetic trunk on the side on which the 
migraine occurs. Adson’s patient was completely relieved of all discom- 
fort in the head for six weeks after operation; however, this patient 
returned later and stated that he had had recurrence of headache. He 
also stated that he had resumed the use of a mixture of the hydrochlo- 
rides of the opium alkaloids and of amytal. 


ANALYSIS OF CASES STUDIED 


The cases of one hundred and twenty-six patients who between 1924 
and Nov. 14, 1933, underwent operations on the cervicothoracic portion 
of the sympathetic trunk for the relief of Raynaud’s disease, Raynaud’s 
disease with scleroderma, thrombo-angiitis obliterans (Buerger’s dis- 
ease), chronic infectious arthritis and a small group of miscellaneous 
conditions were reviewed. As has been stated, eighteen of the patients 
complained of headaches of such severity and frequency that they con- 
stituted a major secondary complaint. 


9. Dickerson, D. G., cited by Bassoe, Peter: Migraine, J. A. M. A. 101:599 
(Aug. 19) 1933. 

10. Adson, A. W.: Right Frontotemporal Migraine Relieved by Surgical 
Methods: Report of a Case, Proc. Staff Meet., Mayo Clin. 9:673 (Nov. 7) 1934. 
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This study was concerned with the effect of operation on the head- 
ache of these eighteen patients, in seventeen of whom a bilateral cervico- 
thoracic sympathectomy was performed and in one of whom the opera- 
tion was on the right side alone. 

Sixteen of the eighteen patients were followed, and replies were 
received from them during the course of this study. Twelve of the six- 
teen (75 per cent) were either partially or completely relieved, and four 
(25 per cent) stated that their headache had remained unchanged since 
operation. None complained of more severe headache after operation. 
Three patients were completely relieved of their headaches; all three 
of these had been operated on primarily for Raynaud’s disease ; in each 
case the headaches had been definitely migrainous. This result lends 
support to the vasospastic theory of migraine, for when the head and 
brain were completely deprived of all sympathetic innervation in the 
process of denervating the upper extremities for Raynaud’s disease, the 
subjects ceased to suffer from periodic attacks of headache. It is of 
further interest to note that eight of the twelve patients (66 per cent) 
who obtained relief after cervicothoracic sympathectomy were in the 
group of those with Raynaud's disease. Of the other four who were 
partially relieved, one was operated on primarily because of arthritis, 
although there was, in addition, a mild form of Raynaud’s disease and 
the headaches were migrainous, a patient who was operated on for 
hyperhidrosis was partially relieved; a patient with thrombo-angiitis 
obliterans was partially relieved of headache following bilateral cervico- 
thoracic sympathectomy, and the fourth patient who obtained partial 
relief after operation had had atypical migrainous attacks for ten years. 
The operation in the last case, a cervicothoracic sympathectomy on the 
right side, was performed because of evidence of involvement of this 
part of the sympathetic nervous system. When the stellate ganglion was 
explored it was found to be the site of a new growth, a ganglioneuroma. 
The cervicothoracic ganglia, trunk and communicating rami were 
removed. 

The cases of the four patients who were traced and who experienced 
no amelioration of headaches after the operation warrant consideration. 
One of these patients, who primarily had Raynaud’s disease, also com- 
plained of a recurring migrainous type of headache that was usually 
associated with hysterical attacks. Another patient, operated on pri- 
marily because of arthritis, had complained of headaches for many years. 
These headaches had been definitely related to fatigue, and the patient 
presented many other symptoms that are included in the syndrome of 
chronic nervous exhaustion. The third patient had progressive organic 
disease of the central nervous system. Operation was performed in 
this case because of chronic encephalitis with severe oculogyric crises. 
The fourth patient whose headaches were not influenced by operation 
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also had Raynaud’s disease, symptoms of which had been present for 
two years. There was a history of this patient’s having had rather 
frequent headaches for a little over two years (table). 


Effect of Cervicothoracic Sympathectomy on Headaches Complained of by Eighteen 
of One Hundred and Twenty-Six Patients Who Were Operated on 
for Various Vasospastic Disturbances * 


Unelassifiable 


Total Patients with Migraine Headache 
ber Com- Par- Com- Par- 
of Per- plete tial plete tial 
Pa- cent- Re- Re- Un- Re- Re- Un- 
Primary Diagnosis tients ber age lief lief changed lief lief changed 
Raynaud's disease with or with- 

67 16.42 3 0 0 4 2 
Thrombo-angiitis obliterans....... 22 1 4.54 0 0 0 0 1 0 
Chronic infectious arthritis........ 16 3 18.75 0 1 0 0 0 ] 
Miscellaneous hyperhidrosis, en- 

cephalitis, ete..... Pea ere 3 14.29 0 0 0 0 2 1 


* A patient with Raynaud's disease and one with chronie infectious arthritis could not be 
traced. 


SUMMARY AND CONCLUSIONS 

Seventy-five per cent of eighteen patients who complained secon- 
darily of headache were either partially or completely relieved of the 
headaches when bilateral cervicothoracic sympathectomy (according to 
Adson’s technic) was performed for some other condition. Sympa- 
thectomy was most effectual in relieving headache when it occurred in 
association with Raynaud’s disease. 

The relief of headache coincident with relief of a known vasomotor 
disturbance (Raynaud’s disease) lends support to the view that severe 
headache occasionally, and migraine frequently, is the expression of a 
vascular crisis related in some way to a disturbance of the sympathetic 
nervous system. 

It is apparent as a result of this study that cervicothoracic sympa- 
thectomy is effective in relieving a certain number of patients of periodic 
attacks of migraine. When a patient with migraine presents other 
symptoms indicating disturbance of the sympathetic nervous system, 
such as Raynaud’s disease, cervicothoracic sympathectomy gives relief 
in about 75 per cent of cases. Cervicothoracic sympathectomy is justified 
in carefully selected cases of severe migraine. 


POSTURAL REFLEXES IN PATIENTS WITH LESIONS 
OF THE FRONTAL LOBE 


I. S. WECHSLER, M.D. 


IRVING BIEBER, M.D. 
AND 
BEN H. BALSER, M.D. 


NEW YORK 


Although the phenomenon of forced grasping was described before 
the classic report of Wilson and Walshe? in 1914, these authors were 
the first to associate it with lesions of the frontal lobe. This clinico- 
pathologic deduction received its first experimental confirmation in 1932. 
Richter and Hines? were able to produce a “grasp reflex” in adult 
monkeys by ablation of cortical area 6 of Brodmann, hereinafter referred 
to as the premotor zone or area. They stated: 


In summarizing them the lesion which results in the hanging response on the 
part of the heterolateral hand is the removal of area 6 anterior to the leg region 
of the motor cortex through to and including the medial surface. The removal 
of the comparable area in the opposite hemisphere brings out the reflex in the 
heterolateral hand as well as the homolateral. 


Fulton and his co-workers * further investigated and elucidated this 
problem. In the course of their experiments with monkeys, preparations 
were employed in which the motor and premotor areas had been 
extirpated bilaterally. Such animals were unable to right themselves 
and presented in a lateral position a fundamental postural pattern 
originally described by Magnus * in thalamic animals. 


If such an animal is placed in the lateral position on a table, the underlying 
lower limb becomes extended, the upperlying one is flexed, and the pelvis simul- 
taneously rotates toward the normal postural attitude. The reaction is independent 
of the position of the head in space. The receptors for the reflex are located on 


From the Neurological Division of the Montefiore Hospital. 

Read at the International Congress of Neurologists, London, Aug. 2, 1935. 

1. Wilson, S. A. Kinnier, and Walshe, F. M. R.: The Phenomenon of “Tonic 
Innervation” and Its Relation to Motor Apraxia, Brain 37:199, 1914. 

2. Richter, Curt P., and Hines, Marion: The Production of the “Grasp 
Reflex” in Adult Macaques by Experimental Frontal Lobe Lesions, A. Research 
Nerv. & Ment. Dis., Proc. 13:211, 1932. 

3. Fulton, J. F., and Kennard, Margaret A.: A Study of Flaccid and Spastic 
Paralyses Produced by Lesions of the Cerebral Cortex in Primates, A. Research 
Nerv. & Ment. Dis., Proc. 13:158, 1932. 

4. Magnus, R.: Koerperstellung, Berlin, Julius Springer, 1924, p. 243. 
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the lateral aspect of the trunk and lower extremities, and, to be sure, a widespread 
asymmetrical stimulation of the receptors is necessary. Simple pressure on the 
lower extremity or on the body flank is insufficient. 


Although Magnus stressed only the postural changes in the lower 
extremity, it is apparent from his photographs that the upper limbs are 
similarly involved in the pattern. 

In bilateral area 4+ and 6 preparations it was observed * that forced 
grasping was present only in the uppermost or flexed extremities (in 
the left limbs with the animal in the right lateral position) and was not 
present in the underlying extended extremities. When the animal was 
placed in the left lateral position the same relationship was maintained ; 
that is, grasping was present in the flexed right limbs. Anesthesia of 
the hand produced by subcutaneous infiltration with procaine hydro- 
chloride did not abolish the grasp reflex or alter its relation to the 
postural pattern. rom these observations Bieber and Fulton® con- 
cluded that “forced grasping and groping are the counterparts in 
primates of the more simple rhythmic movements to be seen in thalamic 
cats and dogs when attempting to right themselves; and that grasping 
as such is to be regarded as a part of the righting reflex mechanism 
peculiar to primates.” Fulton also observed that even in unilateral area 
6 preparations the grasp reflex is most easily elicited when the animal 
is in the lateral position with the affected limb uppermost: This position 
has come to be considered the “maximal” one for obtaining the reflex. 

The clinical history of the phenomenon has been frequently reviewed. 
For a decade following the contribution of Wilson and Walshe the 
whole question lay dormant; then the phenomenon aroused renewed 
interest and has become the subject of numerous clinical investigations. 
From a physiologic point of view these may be summarized by the 
following quotation: * “Adie and Critchley, Richter and Hines, Brain 
end Curran, Schuster and Casper, and others who have studied the rela- 
tion of the premotor area to forced grasping have concluded that it 
particularly on the 


exerts an inhibitory influence on postural reflexes 
grasp reflex.” In 1933 the report of Walshe and Robertson * did much 
to dispel the confusion in which the phenomenon had become involved. 
These authors resolved the grasping reflex into two components, one 
volitional and the other reflex. The volitional component, consisting 
of the grasping of the fingers with the occasionally associated move- 
ments of the hand and arm, was brought about by visual and tactile 


5. Bieber, I., and Fulton, J. F.: The Relation of Forced Grasping and Grop- 
ing to the Righting Reflexes, in preparation; preliminary communication in Am. 
J. Physiol. 105:7, 1933. 

6. Walshe, F. M. R., and Robertson, E. Graeme: Observations upon the Form 
and Nature of the “Grasping” Movements and “Tonic Innervation” Seen in Certain 
Cases of Lesions of the Frontal Lobe, Brain 56:40, 1933. 
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stimuli. The nature of the responses to these stimuli was such that the 
authors declined to regard them as true reflexes “of the decorticate 
nervous system.” The reflex component consisted of the tonic innerva- 
tion of muscles when, and only when, these were subjected to the 
proprioceptive stimulus of stretch. Kennard, Viets and Fulton 7 demon- 
strated that in a patient with a lesion of the right premotor area the 
forced grasping varied in its intensity with the position of the patient. 
‘However, when the patient turned his whole body to the right so that 
he was lying on his side, the reflex was increased very markedly in 
strength, so that the fingers were pulled away from the palm with 
considerable difficulty. When the patient turned on his left side, the 
reflex was somewhat diminished, but was practically the same as when 
he was lying on his back.” 

We have applied these physiologic and clinical observations to a 
group of four patients demonstrating forced grasping and to one patient 
with jacksonian epilepsy associated with pathologic changes in the 

_ premotor area in a further attempt to analyze the influences of posture 
on these phenomena. In the cases of forced grasping we were concerned 
only with the physiology of this reflex. Correlation with the localization 
of pathologic changes will not be attempted, as we are of the opinion 
that the relationship of this reflex to lesions of the premotor area has 
been adequately established. 


REPORT OF CASES 


Case 1—R. W., a woman aged 34, was admitted to the Montefiore Hospital 
with the history of sudden onset on April 4, 1934, of headache, stiff neck, pain down 
the back and vomiting. These symptoms began gradually to recede and disappear 
within two weeks. On April 22 there was a sudden recurrence of the symptoms, 
this time with loss of consciousness. The patient was admitted to the Neurological 
Institute on April 24, and examination revealed a Kernig sign bilaterally and 
nuchal rigidity. The spinal fluid was bloody, and the eyegrounds showed multiple 
striate hemorrhages. Two days later there rapidly developed total aphasia and 
right hemiplegia. On April 30 the temperature rose to 104 F.; the pulse rate and 
respiratory rate were elevated. An exploratory trephination on the left side of 
the skull disclosed no lesion. The patient was later transferred to the Montefiore 
Hospital. The neurologic findings on admission were: spastic paresis on the right 
side, with typical signs of disturbance in the pyramidal tract, mild motor aphasia 
and a mild hemisensory syndrome. Forced grasping was present in the right hand. 
The patient gradually improved and was able to walk with a spastic hemiparetic 
gait. The forced grasping gradually became less pronounced, and on August 19 
the following note was recorded: 

“The forced grasping has diminished greatly in intensity. It can readily be 
split up into two components: (1) the grasp response to tactile stimulation, 
which occurs almost immediately when the part is touched, and (2) the tonic 


7. Kennard, Margaret A.; Viets, H. R., and Fulton, J. F.: The Syndrome 
of the Premotor Cortex in Man: Impairment of Skilled Movements, Forced 
Grasping, Spasticity, and Vasomotor Disturbances, Brain 57:69, 1934. 
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innervation response, which occurs when tension is made on the flexor tendon. It 
is the latter component that has decreased in intensity, for when the patient is in 
the standing position tactile contact with the hand causes a grasp, but the patient is 
able to relax this grasp almost immediately despite tension on the flexor tendon. 
However, if the patient assumes a recumbent posture the tonic innervation com- 
ponent undergoes the following changes: 1. When the patient is in the supine posi- 
tion tactile contact results in a grasp, but relaxation is almost immediately possible 
despite tension on the flexor tendon. 2. When she is in the left lateral position 
(with the paretic side uppermost) tactile contact results in a grasp. However, if 
tension is made on the flexor tendons the patient is unable to relax the grasp so 
long as the tension is maintained. 3. When she is in the right lateral position 
(with the paretic side undermost) tactile contact results in a grasp, but relaxation 
is immediately possible despite tension on the flexor tendon. Tonic influences in 
the neck and labyrinths are not in evidence.” 

The patient was discharged greatly improved. She was readmitted on November 
9 with the history that during the previous night, while asleep on her left side (with 
the paretic side uppermost), she had a convulsion involving the right side of the 
body and face. There were two similar attacks the same night, both occurring 
when the patient was in the left lateral position. The fourth seizure occurred on 
the morning that she was admitted to the hospital, while she was sitting up and 
eating breakfast. After these convulsive seizures the intensity of the grasping 
was greatly increased over what it had been when she was discharged from the 
hospital. After a short stay in the hospital, however, it reached the basal level of 
intensity described previously. During the second period of hospitalization the 
patient experienced several attacks, all occurring when she was in the reclining 
position. The forced grasping became more pronounced after each convulsion but 
reached the basal level within a few days. During the second admission the nature 
of the tactile stimuli necessary to evoke the grasp was investigated. It was 
observed, in accordance with the findings of Walshe and Robertson, that whereas 
the examiner’s finger was immediately grasped on contact, no grasping movement 
followed when a finger of the patient’s other hand served as a stimulus. Special 
care was taken to make sure that the manner of stimulation and the area stimulated 
were as Closely identical as possible; yet in the first instance there was grasping 
and in the second none. 


Comment.—This case illustrates several important points. Not only 
was it possible to demonstrate that the forced grasping varied with 
posture in accordance with the postural pattern that has been described, 
but by means of these postural changes we were able to analyze the 
reflex into two components, namely, the tactile and the tonic innervation. 
It was only the tonic innervation component elicited by stretching the 
flexor tendons of the hand that was influenced by postural changes. 
The behavior of the tactile component did not fit in with the established 
concepts of reflex activity. This is further corroborative evidence of 
the thesis of Walshe and Graeme-Robertson that the tonic innervation 
component is the only reflex in the clinical phenomenon of forced 
grasping. It is important to note that with one exception the con- 
vulsive seizures occurred while the patient was in the reclining position 
and that in the first three the observation was made that the patient 
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was lying on her side, that is, in a lateral posture, with the affected 
extremity uppermost. Worthy of emphasis is the fact that following 
each convulsion there was an increase in the intensity of the grasp reflex. 


Case 2.—A. T., a man aged 57, was admitted to the Montefiore Hospital on 
Sept. 13, 1934, with a history of onset in 1931 of paresthesia and chronic spasms 
of the left lower extremity. There was gradual progression of weakness in the 
left extremities, more marked in the lower one. A diagnosis of tumor of the brain 
was made; an operation was performed, and a parasagittal meningioma was 
removed. Shortly after the operation forced grasping was noted in the left hand. 
The grasping reflex was most marked when the patient was lying on his right side, 
with the left hand uppermost, and least marked when he was lying on his left side. 
At certain times the reflex could be obtained only when the patient was lying in 
the right lateral position. The grasping disappeared two weeks after the operation. 


Comment.—In this case the reflex at times was elicited only when 
the patient was placed in the “maximal” position. 


Case 3.—S. G., a woman aged 49, was admitted to the hospital on Oct. 29, 
1934, in a semistuporous state, with right hemiplegia and aphasia. Within a week 
following admission the patient died, and at necropsy a large glioblastoma was 
noted in the left frontoparietal region. Several hours before death there developed 
a picture resembling decerebrate rigidity in which forced grasping was present 
bilaterally. In this state the grasp reflex became accentuated on the uppermost 
side and diminished on the lowermost when the patient was placed in the lateral 
position. If the patient was turned to the opposite side the activity was reversed, 
the limb that was now uppermost having the accentuated grasp reflex and the 
undermost the depressed one. When the patient was on her back the reflexes were 
approximately equal. 

CAsE 4.—H. G., a girl aged 9 years, was seen in the outpatient department of 
the Montefiore Hospital. The patient’s mother refused to have her admitted to 
the hospital, so that detailed study was not made. All that can be said is that the 
child had marked hydrocephalus, which dated back to infancy. There was spas- 
ticity in all four extremities, with bilateral signs of disturbance in the pyramidal 
tract. There were definite tonic reflexes of the neck and labyrinths. On testing 
for the grasp reflex the same phenomenon elicited in the patient in case 3 was 
demonstrated in this patient. Whenever the patient was placed on her side the 
grasping became intensified in the uppermost limb and disappeared in the lower- 
most one. With the patient in the supine position the grasp reflexes were equal on 
both sides. 


Comment.—The patients in cases 3 and 4 exhibited a_ postural 
influence on the grasp reflex corresponding to that observed in the 
experimental bilateral motor and premotor area animals of Fulton. 


Case 5.8—A. M., a woman aged 21, was admitted to the Bellevue Hospital with 
a six year history of tonic and clonic seizures of the right upper extremity and 
the right side of the face and conjugate movements of the head and eyes to the 

8. Dr. Foster Kennedy and Dr. John Scarff gave us permission to report this 
case. 
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right. Shortly after their onset the convulsions occurred practically exclusively 
at night. They came on within a half-hour of the time the patient lay down, 
whether or not she fell asleep during this period. She volunteered the infor- 
mation that most of the seizures came when she was lying on her left side 
(placing the affected right hand in the upperlying position). She attempted to 
abort a seizure by turning to her right side, but this was unsuccessful; nor did 
lying on this side prevent further seizures. The few seizures that occurred during 
the day did so only when the patient was lying down. In the several months 
preceding her admission to the hospital there was an increase in the number of 
attacks, and the relationship of these to the posture of the patient became less 
striking than it had been. The majority of them, however, still occurred when 
she was in the recumbent position. Two types of attacks were described, mild 
and severe. In the former the fingers, hand and forearm of the right upper 
extremity begin to feel tight up to the elbow. The tight feelings were followed by 
clonic movements which lasted up to half a minute. The severe fit began with a 
sensation of tingling at the xiphoid cartilage which passed to the right shoulder. 
The right hand then became tight, and finally tonic movement supervened, and the 
head and eyes turned to the right involuntarily. There was no loss of conscious- 
ness in either type of attack. An exploratory craniotomy was performed by 
Dr. John Scarff, who found a small, discrete cyst of the arachnoid, approximately 
1 by 2 cm. By electrical stimulation this was found to be situated about 2 cm. 
anterior to a point on the motor cortex from which responses of the hand typical 
of those produced by stimulation of area 4 were elicited. About 2 cm. anterior to 
the arachnoid cyst and from 2 to 3 cm. closer to the sagittal sinus a point was 
located the stimulation of which was followed immediately by a violent convulsive 
seizure. The convolution at this point was thought to be somewhat more red and 
slightly firmer than the convolutions elsewhere. From this description the sub- 
arachnoid cyst can be placed within the premotor zone and the epileptogenic focus 
either within it or just anterior to it. 

Following the operation the seizures occurred on an average of once or twice 
a night, again tending to come on within a short period after the patient lay down, 
independent of whether or not sleep supervened. During the day the patient was 
practically free from seizures, although several did occur while she was in the 
sitting position. 


Comment.—The patient manifested jacksonian seizures of a type 
suggesting a premotor lesion. This suspicion was confirmed by surgical 
exploration. For a long time after the disease began and since the 
operation the convulsions occurred largely when the patient was lying 
down, whether or not she was asleep. 


COMMENT 

In the four patients manifesting the symptom of forced grasping 
which we have described we observed that the phenomenon varied with 
change in posture. In all the patients the forced grasping varied with 
changes in position in a manner identical with that which has been 
described experimentally by Bieber and Fulton® and clinically in a 
patient with “the syndrome of the premotor area’ by Kennard, Viets 
and Fulton.? This relationship was such that when the patient occupied 
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a lateral position the forced grasping was maximal when the affected 
extremity was uppermost. In case 1 we observed that the alterations 
in position affected only one portion of the grasp response, the tonic 
innervation component, or that portion for which the stimulus was 
stretching the flexor tendons of the hand. The response to tactile stimu- 
lation was independent of the posture of the patient and revealed a 
discrimination to the type of stimuli evoking it that was out of keeping 
with the reflex activity. These observations corroborate the thesis of 
Walshe and Robertson that the tonic innervation is the only true reflex 
component of forced grasping. They are also in accordance with the 
work of Fulton and his co-workers wherein it was demonstrated that 
after elimination of the tactile component by anesthetizing the hand the 
relationship of grasping to the postural pattern remained unchanged. 

Case 2 illustrates the clinical importance of placing the patient in 
the maximal position for eliciting the forced grasping. At times it was 
impossible to bring out the phenomenon with the patient in any but 
the maximal position. In cases in which the associated symptoms 
suggest that forced grasping might be present the reflex should not be 
considered to be absent unless it cannot be evoked with the patient in 
this maximal position. Cases 3 and 4 reveal the similarity of what 
may be observed in the laboratory and in the ward. In respect to forced 
grasping these patients behaved in a manner identical with that of the 
bilateral motor and premotor preparations of Fulton. Study of cases 1 
and 5 reveals a group of facts which when correlated allow some 
interesting speculations. In case 1 the association of the onset of the 
seizures with the recumbent posture and the increase in tensity of 
the forced grasping after the attack are to be noted. In case 5 there 
was a similar association of convulsions with posture in a patient with 
a lesion of the premotor zone. 

These observations suggest the following deductions: When a patient 
assumes the reclining posture a large portion of the body surface 
becomes stimulated by contact with the supporting surface. This serves 
as an adequate stimulus for the assumption of postural patterns con- 
ditioned by the body-righting reflexes on the body. Ordinarily, in 
normal persons these patterns can be inhibited by impulses from the 
premotor areas, as demonstrated by the experiments of Fulton and his 
co-workers. However, when the premotor area is diseased it becomes 
functionally insufficient, and after a varying period, during which this 
functionally insufficient area can inhibit these reflex patterns in the 
recumbent patient, the zone becomes decompensated. The tonic spasm 
then replaces the phasic component of the reflex pattern. If a clonic 
convulsion supervenes it is possible either that an epileptogenic focus 
in or about the decompensated zone is set off or that the area begins 
to fire at random, undergoing a total physiologic disintegration. The 
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increased intensity of the forced grasping after a seizure in case 1 sug- 
gests such a disintegration. The fact that the epileptogenic focus is in 
relation to the physiologic activity of its surrounding area was illustrated 
in a case brought to our attention by Dr. Eugene Greene. The patient 
suffered with jacksonian seizures, beginning with turning of the head 
and eyes to the right. He was able to inhibit the progress of the con- 
vulsion by consciously forcing his head and eyes to the left. It is a 
fact long ago established that when one zone which stands in reciprocal 
relation to another is stimulated its homolog is inhibited. Thus, by 
volitionally stimulating the homologous area in the opposite hemisphere 
this patient reciprocally inhibited the diseased one, causing cessaton of 
firing from the zone and its epileptogenic focus. That the tonic flexor 
spasm should occur more frequently when the patient is lying with the 
affected extremity uppermost is in accordance with these concepts. It is 
in this pesition that the greatest demand for inhibition is made on the 
premotor area. 

CONCLUSIONS 

1. Forced grasping in man varies with the posture of the subject 
in a manner similar to that observed in animals with bilateral lesions 
of the motor and premotor areas, being maximal when the affected 
extremity is uppermost and minimal when it is undermost. 

2. This influence is exerted on the proprioceptive component of the 
reflex. 

3. Postural changes may influence the onset of focal epileptic con- 
vulsions, especially when the epileptogenic area is in anatomic relation 
with the premotor zone. 


| 
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I, PRESSURE IN THE CAROTID, BRACHIAL AND FEMORAL ARTERIES 
IN NORMAL SUBJECTS 


JULIUS LOMAN, M.D. 


WILLIAM DAMESHEK, M.D. 


ABRAHAM MYERSON, M.D. 
AND 
DAVID GOLDMAN, B.A. 


BOSTON 


In 1931 two of us? described a direct method for measuring the 
intra-arterial blood pressure in man, together with the results obtained 
in a series of normal subjects and in persons with arteriosclerosis. In 
the course of an investigation on the effect of alterations in posture on 
the venous pressure and the cerebrospinal fluid pressure and on the 
velocity of blood flow, it was determined that we should study the intra- 
arterial blood pressure under the same conditions. The method was 
found to be ideally suited for this investigation, particularly of the 
pressure in the carotid artery. At first, the effect of alterations in pos- 
ture on the blood pressure in the carotid artery alone was studied. Later, 
simultaneous observations of the pressure in the carotid and brachial 
arteries and in the carotid and femoral arteries were obtained. 

The effect of changes in posture on the intra-arterial pressure as 
measured directly has been studied heretofore only in animals, par- 
ticularly by Leonard Hill.2 The effect of alteration of posture on the 
blood pressure as measured indirectly over the brachial artery in man 
has been observed by Hill,*® Ellis, Mortensen,*® Stephens and others. 

From the Division of Research, Boston State Hospital, and the Department 
of Neurology, Tufts College Medical School. 

1. Dameshek, W., and Loman, J.: Direct Intra-Arterial Blood Pressure 
Readings in Man, Am. J. Physiol. 101:140 (June) 1932. 

2. Hill, L.: The Influence of the Force of Gravity on the Circulation of the 
Blood, J. Physiol. 18:15, 1895. 

3. Hill, L.: Further Advances in Physiology, New York, Longmans, Green & 
Co., 1909, p. 43. 

4. Ellis, M. E.: Pulse Rate and Blood Pressure Responses of Men to Passive 
Postural Changes, Am. J. M. Sc. 161:568, 1921. 

5. Mortensen, M. A.: Blood Pressure Reactions to Passive Postural Changes: 
An Index to Myocardial Efficiency, Am. J. M. Sc. 165:667 (May) 1923. 

6. Stephens, O. Z.: Blood Pressure and Pulse Rate as Influenced by Different 
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A study of the arterial pressure by the direct method has a distinct 
advantage over studies made by the indirect method in that all the 
various phases of the pressure reactions may be followed during the 
entire maneuver of a given postural change. A knowledge of the intra- 
cranial arterial pressure as reflected in the changing pressures within 
the carotid artery is important not only from the physiologic standpoint 
but from the standpoint of information which may be obtained regard- 
ing such symptoms as vertigo, syncope and convulsions, in all of which 
a vascular element may be present. 


MATERIAL AND TECHNIC 


The patients utilized in this investigation were inmates of the Boston State 
Hospital. They were all extremely cooperative and were well trained from pre- 
vious experiments. Most of them had dementia praecox but were otherwise normal. 
They were placed on a specially designed tipping table,? to which they were com- 
fortably strapped by means of a canvas harness which encircled their shoulders, 
chest and abdomen. The position was further reenforced with strapping across the 
thighs and below the knees. The feet rested against braces, to which they were 
securely strapped. The head was held steady by an assistant. With these pre- 
cautions, the patients could be readily tilted to the completely vertical head-up 
or head-down position without danger of falling. To eliminate the factor of fear 
and to insure as much relaxation as possible, the various postural maneuvers were 
practiced before punctures of the arteries were made. After thorough anesthetiza- 
tion of the skin with procaine hydrochloride at the site of the operation, the 
common carotid artery was punctured at the level of the thyroid cartilage, where 
its pulsation is usually readily felt. The internal carotid artery was reached by a 
special technic described by us in previous papers.’ It was found that puncture of 
the common carotid artery was better suited for the purposes of this investigation. 
In puncturing this vessel, the needle and syringe were held as closely parallel to 
the skin as possible and maintained in that position throughout the experiment. 
On withdrawal of the needle, pressure was applied over the site of the puncture 
for two or three minutes in order to prevent the formation of a hematoma. 

A detailed description of the apparatus together with the technic of obtaining 
direct arterial pressure readings in man has been given in a previous paper. 
Briefly, the pressure is measured by inserting into an artery an 18 gage needle, 
which is connected by means of a stopcock to tubing and an aneroid tycos 
manometer. Parkins ® utilized this method with trained unanesthetized dogs and 


7. Loman, J.; Myerson, A., and Goldman, D.: Effect of Alterations in Pos- 
ture on the Cerebrospinal Fluid Pressure, Arch. Neurol. & Psychiat. 33:1279 
(June) 1935. 

8. Myerson, A.: Halloran, R. D., and Hirsch, H. L.: Technic for Obtaining 
Blood from the Internal Jugular Vein and the Internal Carotid Artery, Arch. 
Neurol. & Psychiat. 17:807 (June) 1927. Myerson, A., and Loman, J.: Internal 
Jugular Venous Pressure in Man: Its Relationship to Cerebrospinal Fluid and 
Carotid Arterial Pressures, ibid. 27:836 (April) 1932. 

9. Parkins, W. M.: Observations on Direct Intra-Arterial Determination of 
Blood Pressure in Trained Unanesthetized Dogs, Am. J. Physiol. 107:518 (Feb.) 
1934. 
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demonstrated that the readings obtained are practically identical with those given 
by the standard method, in which a cannula is used. A connecting bulb (15 mm. 
in diameter) inserted in the system in place of the glass trap originally used was 
found more satisfactory from the standpoint of delaying the clotting. 

Maximal and minimal readings in pressure are obtained. It was pointed out 
in the earlier paper? that the maximal reading corresponds closely to the 
actual systolic pressure when the pulse pressure is normal (40 mm. of mercury) 
but approaches the mean pressure when the pulse pressure increased, as in 
arteriosclerosis. In the text, unless otherwise specified, only the maximal blood 
pressure readings will be given, although in the charts both maximal and minimal 
readings are recorded. 


Tas_E 1.—Blood Pressure in the Carotid Artery During Slow Alterations in 
Posture * 


Head-Up (Vertical) Head-Down (Vertical) 

Case Horizontal Initial Fall Final Fall Initial Rise Final Rise 
1 106 56 46 34 24 
2 gs 40 20 38 32 
3 106 38 36 24 24 
110 24 22 44 40 
5 78 24 18 28 8 
100 29 20 30 
7 110 30 22 44 38 
~ 120 32 14 26 24 
{ 108 30 24 22 20 
1( 114 44 28 34 24 
Average.... 105 33 23 33 28 


* In this and the following tables the blood pressure (systolic) is given in millimeters of 
mercury. 


PRESSURE 
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Chart. 1—Effect on the pressure in the carotid artery. Effect of slow tipping 
from the horizontal to the vertical head-up and head-down positions. Note the 
gradual change in pressure and its partial compensatory return toward the hori- 
zontal level immediately after the subject reaches either vertical position. 


RESULTS 
1. The Blood Pressure in the Carotid Artery in the Normal Subject— 
RECUMBENT PosiT10N.—The intracarotid blood pressure was determined in twenty- 
one subjects whose brachial (indirect) systolic pressure ranged between 100 and 
130 mm. of mercury. The readings obtained varied between 78 and 122 mm. 
of mercury. 


| 
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TILTING ExPERIMENTS.—The effect of both slow and rapid changes in posture 
was studied in the same group of normal subjects. The table was first tipped 
to the vertical head-up position and then to the vertical head-down position. 

(a) Slow Tipping to the Vertical Head-Up Position: At the completion of the 
tilting maneuver there was a fall in pressure varying from 22 to 56 mm. of 
mercury, an average fall for the ten subjects being 33 mm. The intracarotid 
pressure was usually lowest at about the moment the upright position was reached. 
Within a few seconds, however, while the upright position was being maintained, 
a rise in pressure ranging from 2 to 20 mm. usually took place. It was thought 
that this rise might be a compensatory phenomenon. The net average fall in pres- 
sure was 23 mm. of mercury (table 1 and chart 1). 


TaBLE 2.—Blood Pressure in the Carotid Artery During Rapid Alterations in 
Posture 


Head-Up (Vertical) Head-Down (Vertical) 
Case Horizontal Initial Fall Final Fall Initial Rise Final Rise 
112 38 34 28 26 
28 12 44 34 
3.. 122 38 22 48 3 
4. 92 22 12 on 
OS 60 24 92 
6 92 42 2 58 48 
7 114 34 26 26 20 
8 100 44 24 30 26, 
9 84 40 26 46 24 
10 100 22 18 
11 98 34 26 28 22 
Average..... 10: 40 21 36 28 
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Chart 2.—Effect on the pressure in the carotid artery of rapid tilting from 
the horizontal to the head-up and head-down positions. The pressure changes 
rapidly and shows a distinct compensatory reaction. 


(b) Slow Tipping to the Vertical Head-Down Position: With this shift of 
posture there was a rise in pressure ranging from 22 to 44 mm. of mercury, with 
an average increase of 33 mm., a figure identical with the average initial fall in 
pressure occurring with the shift in the opposite direction. Again, as with the 
tilting to the head-up position, the greatest change in pressure occurred at about 
the moment the subject was brought to the vertical head-down position. In this 
maneuver, however, the compensatory reaction toward the original pressure tended 
to be slight and was definite in only two instances. The net average rise in 
pressure was 28 mm. of mercury (table 1 and chart 1). 
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(c) Rapid Tipping to the Vertical Head-Up Position: The fall in intracarotid 
pressure when rapid tipping was induced ranged from 22 to 58 mm. of mercury, 
with an average change of 40 mm. This was a somewhat greater change than 
that which occurred with slow tipping and was accompanied by a corresponding 
greater compensatory reaction. In seven of the eleven subjects during this com- 
pensation the intracarotid pressure rose from 10 to 40 mm. of mercury, whereas 
with slow tilting, a rise of from 10 to 20 mm. occurred in four instances. The 
average net fall in pressure, however, was 21 mm. of mercury, a figure prac- 
tically identical with that obtained with slow tilting (table 2 and chart 2). 


Tas_e 3.—Blood Pressures in the Carotid and Brachial Arteries During Slow 
Alterations of Posture (Simultaneous Measurements) 


Carotid Artery Brachial Artery 
Head-Up Head-Down Head-Up Head-Down 
(Vertical) (Vertical) (Vertical) (Vertical) 
Hori- Initial Final Initial Final MHori- Initial Final Initial Final 
Case zontal Fall Fall Rise Rise zontal Rise Rise Fall Fall 
110 30 24 100 30 30 
118 16 8 28 24 122 38 38 4 4 
104 30 14 20 20 110 14 10 20 10 
Bag shhtoekaaeoteraies 144 40 24 26 26 134 4 4 12 12 
Dicivecctaanean dukes 80 28 20 22 22 76 14 14 20 16 
Average.......... 109 27 17 24 23 107 20 19 14 8 
PRESSURE | 
MM. HG. | | 
| | 
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Chart 3—Simultaneous measurements of pressure in the carotid and brachial 
arteries after slow vertical tilting. The pressures change in opposite directions. 
With the head-up position, the pressure in the carotid artery shows a definite 
compensatory return in pressure, and with the head-down position, the pressure 
in the brachial artery shows a distinct compensatory reaction. 


(d) Rapid Tipping to the Vertical Head-Down Position: With this change of 
posture, there was a rise in pressure in the carotid artery ranging from 22 to 
48 mm. of mercury, the average change being 36 mm. In four subjects there 
was a significant compensatory fall in pressure in comparison with two such 
reactions in the group who were tipped slowly. Here again, the final net change 
in pressure (28 mm.) was identical with that which occurred with slow tilting 
(table 2 and chart 2). 
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2. Simultaneous Intracarotid and Intrabrachial Blood’ Pressure—The pressure 
in the carotid and brachial arteries was simultaneously measured in six subjects. 
With the patient in the prone position and the level of the two vessels as nearly 
equal as possible, the pressures within the two arteries were identical. 

(a) Slow Tipping to the Vertical Head-Up Position: With this maneuver the 
fall in pressure in the carotid artery ranged in the six subjects from 12 to 40 mm. of 
mercury, with an average of 27 mm. During the maneuver the pressure in the 
brachial artery rose from 4 to 38 mm., the average rise being 20 mm. The maximum 
pressure in the brachial artery did not always occur at the moment the minimum 


TaBLE 4.—Blood Pressure in the Carotid and Femoral Arteries During Slow 
Alterations in Posture (Simultaneous Measurements) 


Carotid Artery Femoral Artery 
Head-Up Head-Down Head-Up Head-Down 
(Vertical) (Vertical) (Vertical) (Vertical) 
Hori- Initial Final Initial Final MHori- Initial Fina] Initial Final 
Case zontal Fall Fall Rise Rise zontal Rise Rise Fall Fall 
108 24 18 108 44 44 
126 26 22 20 16 126 34 18 34 24 
102 28 20 oe es 102 36 36 
114 30 15 114 40 40 
110 36 18 26 26 108 42 42 22 14 
92 24 20 26 26 102 42 42 42 26 
118 4s 30 118 24 2 ° 
yee 110 31 20 24 23 111 39 31 33 21 
PRE SSURE | 
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Chart 4.—Simultaneous measurements of pressure in the carotid and femoral 
arteries. The pressure in the femoral artery with the patient in the head-down 
position shows the most distinct compensatory reaction. 


pressure in the carotid artery was registered. In every instance there was evidence 
of some compensatory rise in the pressure in the carotid artery, while it was absent 
in every instance but one in the pressure in the brachial artery (table 3 and chart 3). 

(b) Slow Tipping to the Vertical Head-Down Position: This maneuver was 
done in four cases. In these the rise in pressure in the carotid artery ranged from 
18 to 28 mm. of mercury, while the fall in pressure in the brachial artery varied 
from 4 to 20 mm. There was practically no compensatory reaction of the pressure 
in the carotid artery, although the pressure in the brachial artery showed some 
degree of change in two subjects (table 3 and chart 3). 


| 
| | 
Bia BEES 


1222 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


3. Simultaneous Intracarotid and Intrafemoral Arterial Blood Pressure. 
The blood pressure within the carotid and femoral arteries was compared in 
seven persons simultaneously. When the subjects were in the horizontal position, 
the blood pressures were equal or practically equal in every instance. 

(a) Slow Tipping to the Vertical Head-Up Position: The maximum rise in 
pressure in the femoral artery was usually obtained at the moment the pressure 
in the carotid artery reached its lowest reading. The rise in pressure in the 
femoral artery ranged from 24 to 44 mm. of mercury, while the fall in pressure 
in the carotid artery varied from 24 to 48 mm., an average change of 39 
and 31 mm., respectively. On the whole, the compensatory rise in pressure in the 
carotid artery was greater than the compensatory fall in pressure in the femoral 
artery (table 4 and chart 4). 

(b) Slow Tipping to the Vertical Head-Down Position: This maneuver was 
performed in three instances. The pressure in the carotid artery rose 20 mm., 
26 mm. and 26 mm., respectively, while the pressure in the femoral artery fell 
34 mm., 22 mm. and 42 mm., respectively. The compensatory change in pressure 
in the carotid artery was present only slightly in one subject, although in the case 
of the pressure in the femoral artery it was observed in some degree in all three 
persons studied. 


COM MENT 


That a change in posture from the horizontal to the upright posi- 
tion effects a fall in the pressure in the carotid artery and that the 
opposite maneuver brings about a rise was noted in animals about forty 
years ago by Leonard Hill.? Hill,? Hill and Barnard,’® Ellis,t Morten- 
sen,” Stephens ° and others have also noted the changes occurring in the 
blood pressure in the brachial artery (indirect method) during the 
same maneuvers. Hill pointed out that there are two important forces 
involved in the alteration of arterial pressure during changes in posture. 

1. The Force of Gravity.—As noted in the foregoing experiments, 
the change in pressure in the carotid artery that occurs when subjects 
with normal vascular systems are tipped from the horizontal to the ver- 
tical position varies from 20 to 60 mm. of mercury. Similar changes 
of pressure in the opposite direction occur in the pressures in the brachial 
and femoral arteries during the maneuvers. Such alterations in pressure 
could not ordinarily be correlated with any fixed distance, for example, 
that from the heart to the site of arterial puncture. This lack of cor- 
relation indicates that the change in pressure cannot be due to the force 
of gravity alone but must, as Hill has clearly shown, involve another 
component, which varies from person to person. 

2. The Dynamic or Vasomotor Component.—From his experiments 
on animals, Hill? offered the explanation that the changes in pressure 
effected by the force of gravity are altered as follows: With the subject 
in the upright position, compensation for the fall in pressure in the 


10. Hill, L., and Barnard, H.: The Influence of the Force of Gravity on the 
Circulation: II, J. Physiol. 21:323, 1897. 
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carotid artery is brought about through splanchnic vasoconstriction, asso- 
ciated in some cases with cardiac acceleration; with the subject in the 
opposite position, splanchnic vasodilatation occurs and is accompanied 
by cardiac inhibition. These changes in pulse rate have also been 
observed by Ellis* and Stephens.* Hill and Barnard '° also indicated, 
from their experiments with animals, the role played by the respiratory 
system in aiding to sustain the blood pressure during alterations of 
posture. These authors pointed out that although the splanchnic vaso- 
motor system is by itself amply sufficient to compensate for the hydro- 
static effect of gravity, when this mechanism is destroyed the 
respiratory pump aids in the maintenance of the circulation. When both 
these systems are abolished, circulation in the feet-down position 
becomes impossible. 

Since Hill denied the existence of a cerebral vasomotor system, he 
omitted its implication in his explanation of the compensatory mecha- 
nism. Although the observations of Forbes and Wolff *! strongly indi- 
cate the existence of vasomotor control of the pia! vessels, we believe 
that a central vasomotor mechanism plays a subsidiary role in protecting 
the brain from marked variations in pressure during alterations of 
posture. That the splanchnic area is much more important in the con- 
trol of blood pressure, including that of the cerebral arteries, will be 
indicated in a subsequent report. At present it appears probable that 
as long as the general arterial pressure is maintained above a certain 
level, the cerebral circulation does not suffer appreciably when the body 
is tilted to the upright position. 

The data in the foregoing experiments indicate that during a slow 
shift to the vertical head-up position the compensatory mechanism 
begins to act soon enough to prevent the maximal fall due to gravity 
alone. During rapid shifting, however, there is no time for this to 
occur, so that, while the final level in pressure is the same, a greater 
fall and a correspondingly greater rise have taken place. 

Whatever the exact mechanism which prevents marked variations in 
pressure from occurring in the cerebral arteries, it seems necessary for 
the preservation of an adequate cerebral circulation that the systemic 
arteries, as well as those of the brain, maintain at all times a good tone. 
Impairment of this quality, as by arteriosclerosis, together with altera- 
tions in posture, may place so great a strain on the cerebral vascular 
system as to cause recognizable clinical symptoms. Some of the condi- 
tions under which this may occur will be the subject of a subsequent 
paper. 


11. Forbes, H. S., and Wolff, H. G.: Vasomotor Control of Cerebral Vessels, 
Arch. Neurol. & Psychiat. 19:1057 (June) 1928 
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SUMMARY AND CONCLUSIONS 


The effect of alterations in posture on the arterial blood pressure 
within the carotid, femoral and brachial arteries was studied in a group 
of human subjects with apparently normal vascular systems. Observa- 
tions of the pressure in the carotid artery alone and simultaneous obser- 
vations of the pressure in the carotid and brachial and in the carotid 
and femoral arteries were made. 

The intracarotid arterial pressure dropped from 22 to 60 mm. of 
cury when the patient was shifted to the vertical head-down position, 
while simultaneously the pressure in the brachial artery rose from 4 
to 22 mm. of mercury, and the pressure in the femoral artery rose from 
22 to 40 mm. of mercury. The initial drop in the pressure in the carotid 
artery was usually followed by a compensatory rise in pressure of from 
10 to 20 mm. of mercury, the change being greatest when rapid change 
in posture took place. 

The pressure in the carotid artery rose from 18 to 36 mm. of mer- 
cury when the patient was shifted to the vertical head-down position, 
while simultaneously the pressure in the brachial artery fell from 4 
to 22 mm. of mercury and the pressure in the femoral artery fell from 
22 to 40 mm. of mercury. The compensatory reactions were much less 
striking than with the shift of posture in the opposite direction. 

The significance of these observations together with the possible 
mechanisms of the compensatory reactions in blood pressure is discussed. 

The subject with a normal vascular system overcomes by various 
compensating mechanisms (splanchnic, vasomotor, etc.) the possibly 
deleterious effects of the force of gravity. 


EFFECT OF ALTERATIONS IN POSTURE ON THE 
INTRA-ARTERIAL BLOOD PRESSURE IN MAN 


II. PRESSURE IN THE CAROTID ARTERY IN ARTERIOSCLEROSIS, DURING 
SYNCOPE AND AFTER THE USE OF VASODILATOR DRUGS 


JULIUS LOMAN, M.D. 
WILLIAM DAMESHEK, M.D. 


ABRAHAM MYERSON, M.D. 
AND 

DAVID GOLDMAN, B.A. 
BOSTON 


In a previous communication * we presented data on the behavior 
of the blood pressure in the carotid artery in man during alterations in 
posture. Observations were made on a group of subjects with normal 
circulation and blood pressure, the blood pressure being measured by 
the use of a simple technic previously described by two of us.2 The 
present study deals with observations on the effects of alteration in 
posture in persons with certain abnormal conditions. The intracarotid 
arterial pressure was studied: (1) in a small group of old men with 
various degrees of hypertension and arteriosclerosis, (2) in a subject 
undergoing an attack of syncope, and (3) in a group of subjects with 
normal cardiovascular systems to whom vasodilator drugs were admin- 
istered. The technic of the experiment has been described in the 
aforementioned communication. 


RESULTS 


1. Pressure in the Carotid Artery in Persons with Arteriosclerosis (table 1 
and chart 1).—Six subjects in whom the (indirect) systolic pressure in the brachial 
artery ranged from 180 mm. to 218 mm. of mercury were studied. The pressures 
(direct) in the carotid artery measured in the supine position ranged from 110 to 
180 mm. 


(a) Effect of slow shift in posture from the supine to the upright position: 
This maneuver caused a fall in pressure ranging from 26 to 60 mm. of mercury, 


From the Division of Research, Boston State Hospital, and the Department of 
Neurology, Tufts College Medical School. 

1. Loman, J.; Dameshek, W.; Myerson, A., and Goldman, D.: Effect of 
Alterations in Posture on the Blood Pressure in Man: I. Pressure in the Carotid, 
Brachial and Femoral Arteries, Arch. Neurol. & Psychiat., to be published. 

2. Dameshek, W., and Loman, J.: Direct Intra-Arterial Blood Pressure Read- 
ings in Man, Am. J. Physiol. 101:140 (June) 1932. 
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a range similar to that previously observed in the group with normal cardiovascular 
systems.1 However, no secondary rise in pressure took place. On the contrary, 
in four persons, once the upright position had been reached, the pressure con- 
tinued to fall. In another there was no difference between the initial and the 
final pressure in an upright position. In the other subject the pressure was so 
irregular (auricular extrasystoles) that it was impossible to gage any compen- 
satory response. It was interesting also to observe a decrease of the pulse pressure 
when the subject was tilted to the upright position. Finally, repetition of head-up 
tilting caused a steady fall in pressure associated with a marked decrease of the 
pulse pressure. The subject was returned to the horizontal position the moment 
the pressure had reached the level of 70 mm. of mercury. 

(b) Effect of slow shift in posture from the supine to the head-down position: 
With this shift of posture, the pressure in the carotid artery rose from 10 mm. 
to 60 mm. In only two instances was there any significant compensatory fall 
(10 mm.) in pressure. 


TABLE 1.—Pressure in the Carotid Artery * in Persons with Arteriosclerosis 
During Slow Tilting 


Head-Up (Vertical) Head-Down (Vertical) 
Case Horizontal Initial Fall Final Fall Initial Rise Final Rise 
1 176 56 62 24 14 
2 110 60 60 60 50 
3 136 2€ 6 28 22 
4 180 30 40 10 10 
5 160 80 50 28 20 
6 140 36 36 34 30 
Average 151 40 47 31 28 


* In this and the following tables the pressure is given in millimeters of mercury. 
2. Pressure in the Carotid Artery During Syncope (chart 2).—One subject, 
whose pressure was 98 mm. of mercury when in the supine position, was tilted 
suddenly without warning to the upright position. When the 45 degree position was 
reached, the pressure in the carotid artery had fallen to 78 mm. of mercury. With 
the subject held in that position the pressure continued to fall, so that when fifty 
seconds had elapsed it was 28 mm., a total decrease of 70 mm. From the twentieth 
to the fiftieth second the oscillations of the manometer were barely perceptible. In 
the meantime the subject became very pale; large beads of perspiration broke 
out on his face, and he fainted. He was immediately returned to the horizontal 
position, during which time the pressure returned to 40 mm. It then gradually 
increased to its original level (98 mm.) in a period of two minutes. 

Two days later the same procedure was repeated on this subject but he was 
fully prepared and was not surprised or frightened as in the first experiment. He 
now reacted normally, the fall in pressure being only 22 mm. (chart 3). 

3. Reactions of the Pressure in the Carotid Artery to Vasodilator Drugs (tables 
2 and 3). —Amy] nitrite, sodium nitrite and histamine were administered to several 


subjects whose blood pressures were within normal limits. 
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Chart 1.—Effect of alteration in posture on the pressure in the carotid artery 
in a subject with arteriosclerosis and auricular extrasystoles. Note that repetition 


of tilting to an upright position resulted in a drop of pressure to 70 mm. of 


mercury. 
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Chart 2—Effect of sudden unexpected tilting to an upright position on the 


pressure in the carotid artery. Syncope occurred after fifty seconds. 
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(a) Amyl Nitrite: This drug was inhaled by four subjects. The behavior of 
the pressure in the carotid artery before and after administration of the drug 
may be noted in table 2. When the drug had become effective, as indicated by a 
fall in pressure, the subjects were tilted rapidly to the vertical head-up position. 
No consistent differences in behavior of the pressure in the carotid artery before 
or after the administration of the drug were noted. 


PRESSURE 
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Chart 3—Normal response in the same subject whose record is shown in chart 
2. This experiment was performed two days later, and the subject was not sur- 
prised or frightened. 


TABLE 2.—Pressure in the Carotid Artery During Rapid Tilting to the Head-Up 
Position Before and After Administration of Nitrite 


Before After 
Head-Up Head-Up 
Initial Final Initial Final 
Hori- Pres- Initial Pres- Final Hori- Pres- Initial Pres- Final 
Case zontal sure Fall sure Fall zontal sure Fall sure Fall 
Doi paket ae 82 40 42 54 28 84 46 38 22 62 
Diiwhcnwcnenee een 100 56 44 74 26 94 60 3 66 23 
100 66 3 70 30 70 56 16 80 10 
96 62 66 30 96 68 30 76 22 
122 80 42 90 32 90 40 96 6 
100 61 3 71 29 87 56 31 68 25 


* Sodium nitrite (2 grains subcutaneously). The other subjects were given amyl nitrite by 
inhalation. 


(b) Sodium Nitrite (table 2, case 1, and chart 4): One subject was given a 
subcutaneous injection of 2 grains of sodium nitrite after his normal reaction to 
changes in posture had been observed. Before administration of the drug, rapid 


tilting to the upright position resulted in a fall of pressure in the carotid artery 
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of 42 mm. of mercury and a compensatory rise of 14mm. Three minutes and forty 
seconds after the injection of the drug, rapid tilting to the upright position was 
again done. Within two seconds from the beginning of this maneuver, the pressure 
in the carotid artery had fallen 54 mm. (from 84 to 30 mm.). Only a slight 
secondary rise took place, which was followed by a still greater drop in pressure 
to 22 mm. During the latter period the subject became very pale, his pulse was 
feeble and he appeared to be on the verge of syncope. When he was restored 
to the horizontal position the pulse became stronger, and within ninety seconds 
the pressure gradually rose to its original level. 

(c) Histamine (table 3 and chart 5): A similar procedure was carried out 
with histamine hydrochloride (0.6 cc. of a 1: 1,000 solution injected intramus- 
cularly) on six subjects. Before administration of the drug the fall in pressure 
in the carotid artery during rapid tilting to the upright position ranged from 32 
to 52 mm., and the secondary rise was of moderate degree in five of the six 
subjects. When marked flushing of the face occurred, rapid tilting was repeated. 
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Chart 4.—Effect of sodium nitrite (2 grains subcutaneously) on the pressure 
in the carotid artery during tilting to the head-up position. The subject was 
practically in syncope. 


The fall of the pressure was then from 22 to 38 mm., on the whole a narrower 
range than that occurring before the drug had been given, although the actual 
pressure with the subject in an upright position in every case was now distinctly 
lower. More significant, however, was the difference in the secondary responses. 
Whereas prior to the administration of the histamine there was a secondary rise 
in pressure, after the injection of the drug there was in three persons a secondary 
fall in pressure (table 3, cases 1, 2 and 4). 

One of the reactions to histamine deserves particular comment (table 3, case 
1, and chart 5). In this case the pressure in the carotid artery with the sub- 
ject in the supine position was 92 mm. of mercury. Rapid tilting to the upright 
position resulted in a striking fall in pressure, of 52 mm. of mercury, with a sec- 
ondary rise of 16 mm. One minute after administration of the histamine, when 
the pressure in the carotid artery was 56 mm., rapid tilting was again done. The 
initial pressure with the subject in an upright position was now 26 mm. The 
pressure continued to fall rapidly, so that fifteen seconds from the beginning of 
the tilting maneuver the pressure registered only 14 mm. of mercury. At this 
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point there developed clonic movements of the head, arms and legs. Rapid resump- 
tion of the supine position resulted in a cessation of these abnormal movements 
and a rise of pressure in the carotid artery to 70 mm. of mercury within fifteen 
seconds. 


TABLE 3.—Pressure in the Carotid Artery During Rapid Tilting to the Vertical 
Head-Up Position Before and After Administration of Histamine 


Before After 
Head-Up Head-Up 
Initial Final Initial Final 
Hori- Pres- Initial Pres- Final Hori- Pres- Initial Pres- Final 
Case zontal = sure Fall sure Fall zontal sure Fall sure Fall 
Be sro ee 92 40 52 56 36 56 26 30 12 44 
104 66 38 88 16 70 48 22 44 26 
122 74 48 98 24 58 38 74 22 
Rectetisasceetects 100 66 34 70 30 70 40 30 36 34 
TC 72 32 84 20 90 54 36 68 22 
100 60 40 84 16 70 32 33 54 16 
AVOTERC......<..05 104 63 41 80 24 75 43 32 48 27 
PRESSURE 
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HOR HEAD uP —-HORIZONTAL HEAD UP} HORIZONTAL 
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Chart 5.—Effect of histamine hydrochloride (0.6 cc. of a 1: 1,000 solution 
injected intramuscularly) on the pressure in the carotid artery during tilting to 
an upright position. The patient was returned to a supine position when con- 
vulsive movements began. 


COMMENT 


We previously discussed’ the mechanism by which the vascular 
system probably adjusts itself to alterations in posture. In the change 
from the horizontal to the upright position, it seems necessary that the 
arteries maintain good contractility, since impairment or loss of this 
function would result in so great a fall in cerebral arterial pressure 
that the cerebral circulation would be placed at a definite disadvantage. 
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When the normal subject was tilted to the upright position, a fall 
in pressure in the carotid artery took place, followed usually by a sec- 
ondary rise or a maintenance of the initial change in pressure. 

In four of six subjects with arteriosclerosis this normal type of reac- 
tion appeared to be lacking. In all six subjects the pressure in the 
carotid artery showed no tendency to adjust itself, and in four it 
actually fell to a still lower level after reaching the initial level with 
the subject in an upright position. This reaction is probably an 
expression of either general or local arteriosclerotic changes which have 
impaired the normal elasticity of the vessel walls. 

Failure of the compensatory mechanism reaches its acme when, for 
one reason or another, there is paralysis of the vasomotor system. As 
Hill * stated, when the power of compensation becomes impaired as a 
result of paralysis of the splanchnic vasoconstrictor nerves due to severe 
operative procedures, injuries to the spinal cord, asphyxia or poisons, 
such as chloroform or curare, compensation in the upright position 
becomes abolished. Under the pull of gravity the blood pressure falls 
tremendously, the blood collecting in the veins of the splanchnic area. 
Analogous situations may be produced by fear and by the administra- 
tion of vasodilator drugs together with the added factor of change in 
posture from the horizontal to the upright position. The cerebral 
arterial pressure falls to a very low level, and with the associated drop 
in blood flow * a relative anoxemia with resulting syncope may develop. 
This is well brought out in the experiments cited. 

Clinically, the importance of the effect of posture on the cerebral 
vascular system has been recognized for many years. Thus, in 1826, 
Piorry ® cited the case of a patient who had become unconscious and 
was being kept in the sitting position. Piorry revived the patient by 
placing him in the horizontal position. He stressed the great effect of 
the force of gravity on the circulation, particularly in patients weakened 
from any cause. A similar experience was reported by von Basedow,° 
who observed that syncope was produced in a patient who had been bled 
for apoplexy when he was put in the upright position and that it was 
abolished in the horizontal position. Hall* found that syncope could 
be reinduced in dogs which had recovered from severe hemorrhage if 
they were placed in the vertical tail-down position and that immediate 


3. Hill, L.: The Influence of the Force of Gravity on the Circulation of the 
Blood, J. Physiol. 18:15, 1895. 

4. Gibbs, F. A.; Loman, J., and Myerson, A.: The Effect of Postural Changes 
upon the Blood Flow in the Internal Jugular Vein, unpublished data. 

5. Piorry, P. A.: Recherches sur l’influence de la pesanteur sur le cours du 
sang, Arch. gén. de méd. 12:527, 1826. 

6. von Basedow: Einfluss der Gravitation auf die Blutcirculation, Wcehnschr. 
f. d. ges. Heilk., 1938, p. 689. 

7. Hall, M.: Experimental Investigation of the Effects of Loss of Blood, 
Med.-Chir. Tr. 17:250, 1831-1832. 
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relief was afforded when the position was reversed. Similar observa- 
tions were made by Hill.* 

It is obvious from the foregoing experimental data that the brain 
functions adequately until the cerebral arterial pressure falls to a sur- 
prisingly low level. This level appears to be in the neighborhood of 
20 mm. of mercury—a loss of approximately 75 per cent of the 
original pressure. These figures may be compared with the percentage 
fall in oxygen saturation which occurs in syncope as observed by Gibbs 
and Lennox. These authors found that syncope was induced when the 
oxygen saturation of the blood in the internal jugular vein fell to 28 
per cent.* 


When the position of the body is altered from the horizontal to 
the head-down position, it is necessary that the brain be protected 
through the powerful contractility of the arteries against any great 
increase in blood pressure. In this position, however, since the cerebral 
blood flow becomes coincidentally increased,* the factor of cerebral 
anoxemia does not enter. 


SUMMARY AND CONCLUSIONS 


Observations on the intracarotid arterial pressure during extreme 
alterations in posture were made in a group of subjects (1) with arterio- 
sclerosis, (2) during syncope and (3) after the use of vasodilator drugs. 
Experiments on the effect of alterations in posture in a group of normal 
subjects have been reported in a previous communication. 

In subjects with severe arteriosclerosis, the pressure in the carotid 
artery when the subject is tilted to the upright position shows no ten- 
dency to maintain itself or to return to a higher level after the initial 
drop. In fact, it may show a secondary fall. This differs from the 
normal reaction, in which some compensatory rise usually takes place. 

A subject with normal circulation, when suddenly tilted to the upright 
position, fainted, the blood pressure in the carotid artery falling to 28 mm. 
of mercury. This was probably the result of introducing the added 
stimuli of fear and surprise to the vascular strain of tilting. Other 
observations of the pressure in the carotid artery were made after the 
use of vasodilator drugs, which sometimes cause an extreme drop in 
pressure, resulting in syncope or a convulsion. 

The following conclusions may be drawn: 


1. The reaction to alterations in posture in subjects with arterio- 
sclerosis often is defective. 


2. Syncope may occur when the blood pressure in the carotid artery 


drops to a level of about 20 to 30 mm. of mercury. 
3. Vasodilator drugs appear to destroy the normal compensatory 
reaction, which is probably a function of the vasomotor system. 


8. Gibbs, F. A., and Lennox, W. G.: Personal communications to the authors. 
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NERVES OF MAN 
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During the past seven years it has been possible at various times 
to secure human nerves fresh enough for physiologic and histologic 
studies similar to those which we carried out on animal nerves. The 
present paper summarizes these results and compares the observations 
on human nerves to those on the corresponding nerves of laboratory 
animals. References to other publications on this subject have been 
included in our previous papers reporting investigations on animal nerves, 
to which the reader is referred as occasion arises. Most of 
the specimens were secured under conditions as favorable as are 
possible with laboratory animals, while with others some delay was 
unavoidable. Material taken for biopsy or at operation could be utilized 
within fifteen minutes, while with certain material obtained at coroner’s 
autopsies on persons who died by violence about an hour elapsed before 
the action potentials of the nerves were recorded. This resulted in a 
variable measure of depression, which must be taken into account in the 
interpretation of the results involving quantitative data. With nerves 
to the skin and muscle, stimulation was often first carried out in the 
body, and the thresholds for, or changes in, bodily function were noted. 
After the nerves were removed from the body, the action potentials 
were studied. This permitted a correlation between function in the body 
and the form of potential of the nerve by a comparison of the thresholds. 
As correlations were also established between potential maxima and the 
maxima for size distribution of the fibers, it has been possible to asso- 
ciate specific functions in the body with specific groups of fibers. While 

From the Department of Surgery and the Laboratory of Neurophysiology, the 
Oscar Johnson Institute, and the Department of Anatomy, Washington University 
School of Medicine. 

This work was assisted by a grant in aid from the Rockefeller Foundation 
for research in neurophysiology to one of us (G. H. B.) and a grant from the 
Rockefeller Foundation to Washington University for research in science. 
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the material studied did not include nerves from all regions of the body, 
a sufficient number of typical somatic and autonomic nerves is reported 
on to serve as a basis for comparison with the nerves of animals. In 
this paper such comparisons take a prominent part because of their 
importance in comparative physiology and anatomy. It may be stated 
that the results indicate definitely that the nerves of man are function- 
ally and histologically closely similar to the nerves of other mammals. 
There is a striking separation of all nerve fibers of the vertebrate into 
two great divisions, one group with fast properties characteristic of 
somatic nerve fibers and the other with slow properties characteristic 
of autonomic fibers. Both types, however, perform both sensory and 
motor functions. 
MATERIAL AND METHODS 


The human nerves reported on included a typical cutaneous nerve, a typical 
nerve to muscle, the phrenic nerve, the genitofemoral nerve, the vagus nerve, 
the cervical portion of the sympathetic trunk and the abdominal portion of the 
sympathetic chain. Similar nerves have been studied functionally and_histo- 
logically in other mammals, such as the monkey, dog, cat and rabbit (Bishop and 
Heinbecker 1 and Bishop, Heinbecker and O’Leary?). Many of them have also 
been investigated in the frog, turtle and lobster and Limulus polyphemus. 

For the functional analyses the cathode ray oscillographic technic has been used 
throughout. For the benefit of persons not primarily physiologists the method is 
briefly described. The cathode ray oscillograph is generally employed for electrical 
measurements, but it has been recently applied to physiologic studies. It is a 
thermionic vacuum tube of a type in which a beam of electrons is projected on a 
fluorescent screen painted on the end of the tube. The electron beam on its course 
to the screen passes between two pairs of plates set at right angles to each other. 
A potential applied to the vertical pair of plates deflects the beam in the horizontal 
plane, and the focused electrons move across the screen as a line. The speed of 
this movement across the screen can be controlled and measured. The line serves 
the same purpose as a base line in a kymographic record. By means of a circuit 
breaker or double key a stimulus may be synchronized with any point in this 
deflection. This stimulus, together with the resultant action potential from the 
nerve, is applied to the other pair of plates, which causes a deflection of the 
electron beam at right angles to the base line. 

It is known that when a nerve fiber becomes active there is a change of potential 
at the site of activity. This activity is propagated along the nerve fiber. Record- 
ing electrodes placed on the nerve serve to convey the change of potential of 
activity to the amplifier-oscillograph combination and cause a deflection of the 
electron beam. As different fibers within a complex nerve trunk have different 
rates of conduction, it is readily understood that when a group of fibers is activated 
by an electrical stimulus and the activity is propagated along the axons, the fibers 
in which the propagation is most rapid will produce a change in the recording 


1. Bishop, G. H., and Heinbecker, P.: Am. J. Physiol. 94:176, 1930. 

2. Bishop, G. H.; Heinbecker, P., and O’Leary, J. L.: Nerve Degeneration 
Accompanying Experimental Poliomyelitis, Arch. Neurol. & Psychiat. 27:1070 
(May) 1932. 
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electrodes before the more slowly conducting axons.22 As a consequence, from a 
complex nerve trunk the complete conducted action potential consists of a series 
of elevations if the distribution of fibers is not uniform. By correlation of the 
recorded potential with the number and size of the nerve fibers, as revealed in 
sections stained with osmic acid, it has been possible to correlate with each of 
the various waves a specific group of fibers which was essentially responsible 
for its production. The fiber groups have also different thresholds, so that by 
increasing gradually the strength of the stimulating current, one wave after 
another may be elicited and by observing the effect in the intact animal as each 
wave appears on the oscillograph, it is possible to determine the function of the 
various fiber groups. Besides responses to electrical stimuli, spontaneous responses 
can be recorded. 

On completion of the various functional studies, the nerves were studied histo- 
logically by the osmic acid and silver-pyridine technics. With the former method 
the nerves were stretched slightly on glass rods and fixed by immerson in 1 per cent 
osmic acid for from twelve to twenty-four hours. After they were washed for 
twenty-four hours, they were dehydrated and embedded in paraffin or doubly 
embedded in pyroxylin and paraffin according to the technic of Stieve (Romeis *). 
Sections 5 microns in thickness were cut from the lower end of the nerve. The 
lower segments were drawn through pieces of similar length of the spinal cord 
of the cat (Ranson and Davenport‘), fixed in ammoniated alcohol and subjected 
to the Ranson method of silver impregnation. Cross-sections 5 microns in thick- 
ness were cut from the upper end. The fibers in cross-sections of the various 
nerves stained with silver and osmic acid were counted. The diameters of 
the myelinated fibers were measured, and their number was plotted against the 
size of the fibers. 

It seemed desirable to plot these data in a form that would make them directly 
comparable to the electrical records of the action currents of the nerves, since 
many of the pertinent physiologic data on nerve function have been referred to 
the potential picture. For the graphs shown in charts 1 to 9 the data were handled 
in the following manner: Both the threshold and the conduction time tend to 
vary as the reciprocal of the diameter of the fiber. A chart was constructed with 
circles drawn to represent fibers of various sizes, so chosen that the reciprocals of 
their diameter differed by equal amounts for simplicity in plotting. This was 
photographed on a process plate at such a reduction that the circles could be com- 
pared with sections of nerve fibers magnified 500 or 1,000 times, which were either 
photographed or projected in a dark hood. Millimeters on the glass measuring 
scale were read as microns of fiber diameter, and the fibers were 
counted in groups on the basis of size by comparing each fiber with the nearest 
measuring circle. Since on this reciprocal scale equal space intervals subtend 
smaller size intervals as the size decreases, the space intervals for the small fiber 
range were increased by multiples of the space intervals for the large fiber range 
to correspond to a measurable difference in size. The sizes measured were laid off 
on the base line of the chart, and each size was taken to include fibers of a range 
from one-half the distance to the next larger size to one-half the distance to the 


2a. Gasser, H. S., and Erlanger, J.: Role Played by Sizes of the Constituent 
Fibers of a Nerve Trunk in Determining the Form of Its Action Potential Wave, 
Am. J. Physiol 80:522, 1927. 

3. Romeis, B.: Taschenbuch zur mikroskopischen Technik, ed. 12, Munich, 
R. Oldenbourg, 1928. 

4. Ranson, S. W., and Davenport, H. K.: Am. J. Anat. 48:331, 1931. 
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next smaller size. The total number of fibers ina group was then divided by the size 
range (distance on the x axis) subtended by this group to give the amplitude of 
a rectangle the area of which represented the number of fibers in this size group. 
The step curve is therefore the actual number curve as measured against the 
reciprocal of diameter. 


To obtain the approximate curve for area of fibers plotted against reciprocal 
of fiber size for comparison, for instance, with a plot of area of action potential 
against strength of stimulus, the ordinate of each rectangle was multiplied by the 
square of the average fiber diameter and was plotted over the appropriate fiber 
size. This gave the points for the continuous curves drawn on the charts. 


4 
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Chart 1—Graph for two fascicles of the motor nerve to the median head of the 
gastrocnemius muscle, taken at biopsy, showing the number of myelinated fibers 
(rectangular curves) and the total areas of the fibers of both fascicles (smooth 
curve) plotted against the reciprocal of diameter. In this chart and in charts 3, 
5, 6, 7, 8 and 9 the reciprocal of the fiber diameter is measured on the +x axis. 
The curve for one fascicle shows the trace of a division into two groups and 
the curve for the other, a continuous distribution. The nerve to the gastrocnemius 
muscle of the cat shows uniformly the first type of distribution (bimodal), while 
after section of the motor roots the remaining sensory component has the second 
(continuous) type of distribution, the bimodal character of the curve being accen- 
tuated after section of the dorsal roots. The characters of the curves for these 
two fascicles are presumably a function of the relative numbers of their sensory 


and motor fibers. The curve for the sum of the two would be closely similar to 
that for the nerve of the cat. 
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It should be noted in comparison, for instance, with similar curves plotted 
directly against fiber diameter instead of against its reciprocal that our manner of 
plotting alters the apparent distribution but does not greatly alter the size position 
of the maxima and minima, although it does alter the relative amplitudes of the 
elevations as drawn. The curves for area are in some cases so nearly like the 
plots for area of action potential against strength of stimulus that they may be 
substituted for them; in fact, if the nerve is large, so that not all the fibers are 
equally accessible to the stimulating current, there is almost certainly a greater 
error in the recording of action currents than in the counting of fibers. Further, 
when the picture is that of a potential of large area followed by one of small area, 
our recording apparatus may be deflected so far by the first potential at a sensi- 
tivity that would record the second that an instrumental distortion is introduced 
into the measurement of the smaller area, which leaves the anatomic measurement 
in certain respects the more reliable index of the composition of the nerve. 


NOMENCLATURE 

The nomenclature employed in this presentation is one which we 
have adopted in other studies on analysis of nerves (Bishop and Hein- 
becker’). The four major potential maxima or waves encountered in 
the study of nerve trunks from the various parts of the peripheral 
nervous system have been labeled A, B,, B, and C. The A wave is 
derived from the larger myelinated fibers present in a mixed nerve rang- 
ing in size approximately from 18 microns (in the human subject) to 6 
microns. The B, wave is derived from myelinated somatic fibers approxi- 
mately from 6 to 2 microns in diameter. Both the upper and the lower 
limit are ill defined, varying somewhat in the different curves. The B, 
potential is well defined only in certain cutaneous and mixed nerves, 
certain dorsal roots and certain autonomic nerve trunks. In many other 
nerve trunks fibers of the type giving rise to the B, wave are present, 
but in such numbers that the potential elicited from them shows itself 
only as a tail to the main A wave. In visceral nerves the term B, is 
applied to the wave derived from the myelinated afferent fibers ranging 
from a maximum of from 10 to 12 microns to 2 microns. The range 
is thus wider than for the B, wave in cutaneous and mixed nerves. It is 
important to note that the fibers responsible for both the A and the B, 
potential are myelinated somatic fibers. There is no distinct gap between 
them in the range in size of the fibers or in physiologic properties. 
The absolutely refractory period as measured in vitro is from 10 to 20 
per cent longer for the fibers responsible for the B, wave than for the 
fibers producing the A wave. Whether this represents a real difference 
in the constitution of the fibers or is the result of more rapid deterio- 
ration of the small fibers after excision or of the purely physical factors 
involved in stimulation is not known. The fibers for the B, potential 
are strikingly different in their physiologic properties, and the threshold 
is higher and the conduction rate slower than one would predict on the 
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basis of the ratio of the size of the fibers to the conduction rate which 
holds for the somatic myelinated fibers. It is apparent on the basis 
of experimental evidence that myelinated fibers of identical size, one 
somatic, the other autonomic, have quite different physiologic properties. 
The values for the absolutely refractory period and the chronaxia of 
the autonomic fiber are from four to five times those of the somatic 
fiber of the same size. It is somewhat confusing to apply the term B, 
and B, to potentials derived from fiber groups which are so different, 
since the B, group is essentially the small end of the A group. The 
terminology is retained to conform to that of other workers in the field. 


CUTANEOUS NERVE 

The conducted electroneurogram of a human cutaneous nerve shows 
three main potential maxima. The first of these, the A wave, has two 
minor crests ; the second, or B, wave, is single, and the third, the C wave, 
is usually single. 

When the area of potential of the nerve is plotted against the 
threshold, such a nerve is found to contain myelinated fibers varying 
from a maximum of from 15 to 20 microns (in various nerves) to 1.5 
microns and a greater number of nonmyelinated than myelinated fibers. 
The C elevation corresponds to the nonmyelinated fibers, and the A and 
B crests correspond to a bimodal distribution of the myelinated fibers, 
the minimum between these modes falling at a diameter of about 5 or 
6 microns. There are in most cutaneous nerve branches a greater 
number of myelinated fibers below 6 microns than above (Ranson, 
Droegemueller, Davenport and Fisher *), and the three groups of fibers 
increase in numerical content from the group of large to the group of 
small fibers. The amplitude or area of potential, however, decreases 
from the large to the small fibers; this is in accordance with the general 
finding that the amount of the potential varies approximately as the 
square of the diameter of the fiber—that is, as its cross-section or its 
mass per unit of length. 

The cutaneous nerves of man differ from those of the cat and of 


3, wave is not so distinct from the A wave but 


the rabbit in that the 
is rather a low plateau following the A wave, with little or no depression 
between. This might be taken to indicate that the human nerves have 
relatively more fibers of intermediate size. However, plots of the size 
distribution of fibers of these nerves do not show such a difference. 
In the saphenous nerve of the cat and of the dog the interval between 


the A and the B, potential has been assigned to a slower conduction 


5. Ranson, S. W.; Droegemueller, W. H.: Davenport, H. K., and Fisher, C.: 
Number, Size and Myelination of the Sensory Fibers in the Cerebrospinal Nerves, 
A. Research Nerv. & Ment. Dis., Proc. 15:3, 1935. 
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rate in proportion to fiber diameter for B, fibers than for A fibers 
(Heinbecker, Bishop and O'Leary °). 

This difference appears to be less striking in the human subject, and 
the potential picture corresponds more uniformly to the distribution of 
size of the fibers. However, a difference corresponding to that observed 
in other mammals can be shown by measurements of fiber threshold. 
If the plot of the area of potential versus the strength of the stimulus 
(chart 2) is compared with the plot of fiber area versus the reciprocal 
of fiber diameter or with the potential record itself as obtained after 
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Chart 2.—Plots of increase in area of action potential against strength of 
stimulus for the motor nerve (solid line) plots for which are shown in chart 1 
and for an adjacent sensory nerve taken from the popliteal space of the same 
subject (line of dashes). In this chart and in chart 4 the strength of the stimulus 
is measured on the x axis. The curve for action potential of the motor nerve 
follows the curve for fiber distribution shown in chart 1, with a single maximum, 
while the sensory nerve has three maxima, the first two representing overlapping 
elevations that comprise the A wave and the third corresponding to the B: wave. 
The rates of conduction of the fastest sensory and motor A fibers at 38 C. were 70 
and 59 meters per second, respectively, and the conduction rate of the sensory B 
fibers was 22 meters per second, the ratio of the rate of the A fibers to that of the 
B fibers being 3.2:1. The ratio between the threshold for sensory A fibers and 
that for the sensory B fibers was 1:10. The ratio between the size of the largest 
fibers in the A group and that in the B group was about 3:1. The conduction 
rates of the A and B fibers of this sensory nerve are thus proportional to fiber 
diameter, but the thresholds of A and B fibers are not inversely proportional to 
diameter. In the cat, dog and rabbit the conduction rates as well as the thresholds 
depart from this proportionality. 


6. Heinbecker, P.; Bishop, G. H., and O’Leary, J. L.: Pain and Touch 
Fibers in Peripheral Nerves, Arch. Neurol. & Psychiat. 29:771 (April) 1933. 
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conduction, an interval appears in the first plot showing a relative lack 
of fibers with intermediate threshold as compared with the number of 
corresponding fibers of intermediate diameter. This also holds for the 
saphenous nerve of the cat. In the nerves of the cat, therefore, both 
the conduction time and the threshold of B, fibers are greater in relation 
to the diameter than the same values for A fibers. In the nerves of 
man only the threshold shows a pronounced discrepancy. 

Between the B, and the C wave of a cutaneous nerve there is uni- 
formly a wide discontinuity of potential in both the cat and man. Other 
striking physiologic differences are apparent when the properties of the 
myelinated fibers responsible for the A and B potentials are compared 
with the properties of the nonmyelinated fibers. The ratios between 
size and duration are not comparable. In the first two groups the con- 
duction time varies approximately as the reciprocal of the diameter of 
the fiber, whereas in the third group this ratio does not hold, the value for 
the conduction time being from five to ten times as great. The values 
for the absolutely refractory time and the chronaxia of the fibers giving 
rise to the third potential maximum are from five to ten times as great 
as similar values for the first and second fiber groups. Similar but slight 
differences (from 10 to 20 per cent) exist between the physiologic 
properties of the fibers responsible for the first and second potentials. 
The values for the absolutely refractory period and the chronaxia of the 
second group are from 10 to 20 per cent greater than those of the first 
group. The fresher the preparation the less is the difference in the 
values for the absolutely refractory period; so it is not certain that 
this apparent difference in physiologic properties is real. In the living 
animal the two may have the same properties. Consequently, it is pref- 
erable to designate the two sets of fibers as fiber groups rather than as 
fiber types. Both have characteristically quick action as compared with 
the fibers giving rise to the third potential maximum. Average values 
for the threshold, conduction rate, absolutely refractory period and 
chronaxia for the various fiber groups are given in the table. 

Functional studies have been carried out on cutaneous nerves in man 
(Heinbecker, Bishop and O’Leary®). These consisted in the stimula- 
tion of cutaneous nerves in situ, the thresholds for the different sen- 
sations and reflex effects being recorded. After excision of the nerve 
trunk, potential and histologic analyses were made. By correlation of 
the data derived from the two groups of experiments it was evident that 
tactile sensation is mediated by the largest myelinated fibers in the nerve 
and sensation for bright contact or pricking touch by smaller myelinated 
fibers approximately from 6 to 3 microns in diameter. The central 
summation of the effect of activity in the last-mentioned fibers results 


in pain. Studies on the order of sensory loss and its return following 
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the injection of procaine hydrochloride into the subarachnoid spaces 
have established the fact that warmth and cold are subserved by the 
smallest somatic myelinated fibers. The function of the nonmyelinated 
fibers in the cutaneous nerves of man has not been directly determined. 
In animals it has been shown that these fibers are derived from two 
sources, the dorsal roots and the outlying sympathetic ganglia, the 
former fibers being vasodilator, the latter vasoconstrictor. The non- 
myelinated fibers of the dorsal roots also serve afferent functions. Pain 
definitely results from impulses in such fibers, as do reflex muscular 
and Clark, Hughes and Gasser °), which 


responses (Ranson,’ Gasser * 


are characterized by their diffuseness, in contrast to the responses 
resulting from the excitation of the myelinated somatic fibers (Bishop 
and Heinbecker *°). 


Data Derived from Functional Analysis of Various Typical Nerves for Groups of 
Fibers Based on the Characteristic Type of Wave 


A. Rates of Conduction of Waves, Expressed in Meters per Second, for Various 
Types of Nerves of Man 
Type of Wave 


Nerve A Bi Be Cc 
Branch to gastrocnemius muscle................ 120-60 35-15 aaada 1.5-0.3 
Cervical portion of sympathetie trunk........ eescus 35-15 15-8 1.5-0.3 
B. Values for Threshold, Absolutely Refractory Period and Chronaxia 
Types of Wavest 
A Bi Be 
Absolutely refractory periods, o ............... 0.7 0.8 4-5 5-7 


* Values for a particular nerve. 
+ Average values for al] nerves. 


NERVE TO MUSCLE (GASTROCNEMIUS ) 


The conducted action potential of a human nerve to muscle has a 
first elevation followed by a later potential that does not appear as a 
definite maximum, which is similar to the B, wave of the cutaneous 


nerve, but relatively lower. In nerves of man, as in those of the monkey, 


7. Ranson, S. W.: Cutaneous Sensory Fibers and Sensory Conduction, Arch. 
Neurol. & Psychiat. 26:1122 (Dec.) 1931. 

8. Gasser, Herbert S.: Conduction in Nerves in Relation to Fiber Types, 
A. Research Nerv. & Ment. Dis., Proc. 15:35, 1935. 

9. Clark, D.; Hughes, J., and Gasser, H. S.: Afferent Function in Group of 
Nerve Fibers of Slowest Conduction Velocity, Am. J. Physiol. 114:69, 1935. 

10. Bishop, G. H., and Heinbecker, P.: Am. J. Physiol. 114:179, 1935. 
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cat and dog, no B, potential is recognized. This is in keeping with the 
fact that there are few, if any, postganglionic myelinated autonomic 
fibers in nerves to muscle. In these nerves the maximum amplitude 
of the A potential is obtained with a strength of stimulus from two 
and one-half to three times the threshold value for the most irritable 
fibers. In many preparations very slight increase in area, except in the 
position of the C wave, is seen, no matter how strong the stimulus 
(chart 3) ; in other words, the B, potential is relatively low as compared 
with the A potential. In other preparations the B, wave is comparable 
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Chart 3.—Plot of the number of myelinated fibers (rectangular graph) and 
the area of fibers (smooth curve) against the reciprocal of fiber diameter for the 
motor nerve to the median head of the gastrocnemius muscle, taken at biopsy. 
The number of small fibers (6 microns and below) in this nerve is greater than 
that in the nerve plots which appear in chart 1. 


to that of a cutaneous nerve (chart 4). In larger nerve trunks the 
range of values for the threshold which causes an increase in A poten- 
tial, for fibers from the most irritable to the least irritable, is from 1 to 
4 or 6, but this wider range of threshold may be assigned to the fact 
that in such large nerves not all fibers are equally accessible to the 


stimulating current. Similar relationships have been found to hold in 
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the cat (O’Leary, Heinbecker and Bishop "), in which it was also deter- 
mined that the curve for height of contraction plotted against strength 
of stimulus had similar dimensions. 

It is evident from a study of the charts for fiber size and area for 
motor nerves of cats after elimination of the afferent fibers that no 
striking increase is to be expected in the area of potential obtained 
on stimulating the small motor fibers, of 5 microns and less, since they 
amount to no more than 1 per cent of the area of the whole nerve. 
The variable B, potential following the main A elevation is, then, due 
chiefly to the activity of myelinated sensory fibers of the median size 
range rather than to the activity of the group of small motor fibers with 
slight effect on muscle contraction, which may innervate only muscle 
spindles. The C potential is less well developed in motor than in cuta- 


Chart 4.—Plot of increase in area of the action potential against strength of 


stimulus for the nerve plots for which are shown in chart 3. The bimodal character 
of the potential curve is much more discrete than that of the number curve. The 
plot for this motor nerve is thus in contrast to the plot for the corresponding motor 
nerve from a different subject, shown in chart 1, but it is similar to the plot for the 
sensory nerve shown in chart 2. This indicates that some of the fibers have a 
higher threshold than others in proportion to their size and are thus more readily 
separated when threshold is plotted on the base line than when the reciprocal of 
the diameter is so plotted. This occurs regularly in the sensory nerves of animals, 
and its occurrence in this case is taken to correspond to an unusually large com- 
ponent of sensory fibers in this nerve, giving rise to a typical sensory B wave, 
usually characteristic only of cutaneous nerves. 


neous nerve trunks. This is in keeping with the fact that the non- 
myelinated fibers constitute about one fourth of the total number of 

11. O’Leary, J. L.; Heinbecker, P., and Bishop, G. H.: Am. J. Physiol. 110: 
636, 1935. 
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fibers in the nerve, whereas in the cutaneous nerve the number of non- 
myelinated fibers is generally as great as or more than that of the mye- 
linated fibers. The average values for the conduction rate, absolutely 
refractory period and chronaxia for the various fiber groups are given 
in the table. 

Functional Studies of Motor Nerve to Muscle—Direct stimulation 
of a human motor nerve to muscle (such as the tibial branch to the 
gastrocnemius muscle) yields two sensations, pressure from the larger 
fibers and pain from the smaller. Pain is again a summation phenome- 
non, a sharp pricking or stabbing sensation being experienced on stimu- 
lation just below the threshold for pain. The number of pain fibers 
in a motor nerve is smaller than that in a cutaneous nerve of corre- 
sponding size; so gentle manipulation of muscles is possible without 
pain in the conscious subject, provided that actual contact with a nerve 
trunk is avoided. Sensations of warmth and cold are not elicited from 
muscle tissue. Tonic reflexes result from activity of fibers of the group 
mediating pain. 

More extensive functional studies have been carried out in the cat 
(O’Leary, Heinbecker and Bishop"). The close correspondence of 
the histologic and physiologic observations on muscle nerves of the cat 
and man appears to make permissible inferences as to function in man 
on the basis of that found in the cat. On the sensory side, the function 
for the different fiber groups has been established. In the cat stimu- 
lation of the nonmyelinated fibers after functional elimination of the 
myelinated fibers by blocking (Bishop and Heinbecker *°) also gives 
rise to pain. In man pain arising from stimulation of the myelinated 
fibers is so overpowering that any additional effect of pain from the non- 
myelinated fibers cannot be appreciated. Again, the inference that there 
are both myelinated and nonmyelinated pain fibers in a human nerve 
to muscle seems justified. Reflex vasomotor and respiratory effects are 
also obtained, but the separability of these fibers from sensory fibers 
has not been established. In man tonic reflexes result from stimulation 
of the myelinated fibers of the size range corresponding to that of pain 
fibers. In animals it has been shown that stimulation of the large 
afferent fibers having a size range above that of pain fibers results in 


release of tone if it is present in the muscle (gastrocnemius) when a 
muscle branch of the nerve is stimulated ; otherwise no effect on tension 
is produced. Stimulation of fibers in size range corresponding to that 
of myelinated pain fibers results in contraction. The same procedures 
produce reverse effects in the quadriceps extensor muscle, except that 
if the strength and frequency are sufficient, spasmodic contractions of 
all the muscles in the vicinity obscure the simple coordination. Stimu- 
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lation of nonmyelinated fibers gives rise to vasomotor, respiratory and 
reflex muscular responses. The reflex muscular responses are charac- 
terized by their diffuseness. 

Examination of the plots for the human nerve to muscle shows a 
maximum in the range of fibers of 14 microns and a second less promi- 
nent maximum for fibers of 4+ microns. In all nerves fibers were dis- 
tributed in all the size groups between these extremes, the form of the 
action potential after conduction matching the size distribution of the 
fibers. By degeneration experiments in the cat it has been shown that 
approximately 50 per cent of the myelinated fibers in a muscle nerve 
and 90 per cent of the nonmyelinated fibers have their cells or origin 
in the spinal ganglia and 10 per cent are derived from the paravertebral 
sympathetic ganglia. No fibers in the dorsal roots have their cells of 
origin within the cord (Heinbecker, O’Leary and Bishop®). Plots for 
the sensory fibers after elimination of all motor fibers by degeneration 
show a maximum in the large fiber range, with a progressive decrease 
in number corresponding to the decrease in size. Plots for nerves in 
which the afferent fibers have been eliminated, on the other hand, show 
two well defined groups even more distinctly than those for the whole 
nerve. The interval between the two groups falls at a diameter of from 
6 to 8 microns. In the cat some evidence that the smaller group is 
concerned in the motor innervation of the muscle spindles has been 
presented, but it is not conclusive. 


CERVICAL PORTION OF THE SYMPATHETIC TRUNK 

In the two nerves studied, three groups of fibers were observed 
(chart 5): large myelinated, smaller myelinated and nonmyelinated ; one 
nerve had so few large myelinated fibers that only a trace of a potential 
wave could be assigned to them. This group is variable in the cat and 
absent in the rabbit, and the fibers are presumably afferent. The rate 
of the second potential was from 10 to 7 meters per second, and the 
rate of the third, from 1 to 0.3 meters. The refractory period of the 
second, or B,, potential was 5 sigmas, and of the C potential, 7 sigmas. 
The second potential was obviously the result of activity of fibers of the 
myelinated autonomic group, and the third, the result of activity of 
the nonmyelinated group. 

Sections stained with osmic acid revealed three types of fibers: large 
and smaller thickly myelinated, small thinly myelinated and nonmyelinated 
fibers. Above the superior cervical ganglion a few thickly myelinated 
fibers of the somatic type were seen ; the remainder were nonmyelinated. 
In man histologic studies of this portion of the sympathetic trunk and 
of other visceral nerves lead one to agree with the observation of 
Gaskell that most, if not all, postganglionic sympathetic fibers are non- 
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myelinated. This is similar to our observations in the rabbit, but in the 
cat many postganglionic fibers are also myelinated. 

It has not been possible to study in the body the functions of the 
cervical portion of the sympathetic trunk of man. Two of us (Bishop 
and Heinbecker **) have studied these functions in detail in the cat, in 
which it was found that activity in the larger fibers of the preganglionic 
myelinated autonomic group was responsible for retraction of the nicti- 
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Chart 5.—Graphs for the cervical portion of the sympathetic trunk (solid line) 
and the abdominal portion of the sympathetic chain (line of dashes), showing the 
number of trunk myelinated fibers (rectangles) and the sum of the fiber areas 
(smooth curves) plotted against the reciprocal of the diameter. Two groups of 
myelinated fibers are present, the first of which is presumably sensory. This 
group is variable in the cervical portion of the sympathetic trunk of man and the 
cat, being unusually large in the nerve represented here, and is absent in the rabbit. 
The second group of fibers, the number but not so much the total area of which 
are larger, consists of autonomic motor fibers; the range of sizes for the sensory 
group presumably extends into the range for the motor fibers, but the group is 
obscured there by the latter fibers. In the rabbit few, if any, fibers are over 
4 microns in diameter; in the cat when no first wave appears in the action 
potential, this is also true, but when a first wave precedes the wave for the auto- 
nomic component, larger fibers are present in the cross-section. It is inferred 
that in man no autonomic fibers are over 4 microns in diameter. Nonmyelinated 
fibers, which are also present, are not represented on the graph. 


12. Bishop, G. H., and Heinbecker, P.: Am. J. Physiol. 100:519, 1932. 
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tating membrane, dilatation of the pupil and contraction of Miiller’s 
muscle. Stimulation of the smaller preganglionic myelinated fibers 
resulted in constriction of blood vessels and elevation of hair. In the 
postganglionic fibers of man all such functions subserved by the cervical 
portion of the sympathetic trunk must of necessity be initiated by 
activity of the nonmyelinated fibers. It is probable from the studies 
on animals that, in general, the more quickly performed functions are 
likely to be controlled by activity of myelinated preganglionic fibers. 

Of considerable interest has been the question of afferent fibers in 
the cervical portion of the sympathetic trunk. Histologic studies of the 
various portions of the entire cervical division of the sympathetic trunk 
and of the rami communicantes leave little doubt that there are present 
usually a few fibers definitely of the somatic type, generally varying 
from 12 to 3 microns (Heinbecker**). The number of such fibers is 
not great. On the basis of clinical evidence, especially the site to which 
pain is referred in cases of angina pectoris, it seems justifiable to con- 
clude that certain fibers in these trunks are pain fibers. It has also been 
shown that nonmyelinated fibers in the sympathetic chain of the dog 
mediate pain. In the turtle nonmyelinated fibers in certain preparations 
conducted through the superior cervical ganglion in both directions 
without delay (Heinbecker**). It was considered that these fibers 
probably represented postganglionic fibers which synapsed in the middle 
or the inferior cervical ganglion. It is, however, possible that they were 
afferent fibers with cells of origin in certain spinal ganglia. Evidence 
of such fibers has not been secured in mammals. Other studies have 
shown that in the turtle and the cat, but not in the rabbit, depressor 
and other afferent fibers are present in the cervical portion of the sym- 
pathetic trunk and that some of these pass up the cervical portion of 
the chain, through the superior cervical ganglion, to enter the central 
nervous system via the ganglia of the vagus nerve. This is presumably 
also the condition in man. 

Studies on conduction through the superior cervical ganglion of the 
turtle and the cat have shown that activity in the postganglionic fibers 
always corresponds in frequency with activity in the preganglionic fibers. 
There is no evidence of any independent rhythm of the postganglionic 
neurons as a result of their excitation by preganglionic fibers. No evi- 
dence of spontaneous activity in any outlying ganglia of the sympathetic 
nervous system has ever been obtained. Transmission in sympathetic 
motor fibers is always in one direction only—from the preganglionic to 
the postganglionic fibers. 

13. Heinbecker, P.: J. Thoracic Surg. 2:517, 1933. 

14. Heinbecker, Peter: Am. J. Physiol. 93:284, 1930. 
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VAGUS NERVE 

Functional Studies—The conducted electroneurogram of the vagus 
nerve of man in the cervical region shows three potential maxima, 
The first is double, representing the A and B, waves; the second, a 
typical B, wave, and the third, a C wave. The A fibers have been 
shown by degeneration experiments on animals to be largely motor and 
sensory fibers of the recurrent laryngeal nerve, and the B, fibers, essen- 
tially myelinated afferent fibers of visceral nerves. The B, wave is 
derived from myelinated autonomic fibers and the C wave from non- 
myelinated fibers (Heinbecker and O'Leary '*). 

The functions of the various fiber groups, both afferent and efferent, 
have of necessity been determined in the dog, cat and rabbit (Hein- 
becker and O’Leary**). They are briefly summarized at this point. 
The afferent fibers are of two types, myelinated with somatic properties 
and nonmyelinated with slow properties, characteristic of autonomic 
efferent fibers. They have reflex vasomotor and respiratory effects and 
sensory effects. The vasomotor fibers include both pressor and depressor 
types. In the myelinated group in the rabbit the larger vasomotor 
afferent fibers, from 14 to 8 microns in diameter, of lowest threshold are 
purely depressor, and the somewhat smaller fibers, of the size range corre- 
sponding to that of the fibers of the depressor nerve, are mostly pressor 
(Bishop, Heinbecker and O’Leary *°). In man no separate depressor 
fibers have been found in the cervical region which was studied, and 
consequently the vagus nerve contains most, if not all, the fibers of this 
type. Separate depressor branches are described just distal to the nodose 
ganglion in man. .Jn the rabbit, by alterations in the strength and fre- 
quency of the stimulus, either a decrease or an increase in blood pressure 
can be secured on stimulation of the vagus nerve. The effect of fre- 
quency of stimulation of the vagus nerve in giving a decrease in pressure 
on slow stimulation and an increase on fast stimulation may be assigned 
to the stimulation of both pressor and depressor afferent fibers in each 
case, with different orders of temporal summation at the centers, so 
that the effect of increasing the frequency of pressor stimulation is 
greater than that of increasing the frequency of depressor stimulation. 
Similar, if not identical, conditions are presumed to hold in man. 

The afferent fibers concerned with respiration likewise appear to be 
of two types, those causing acceleration and those causing inhibition or 
slowing of respiration. In practically all rabbits an increase in strength 
and frequency reverses an initial acceleration of respiration to marked 
slowing. We have found it impossible to stop the respiration by stimu- 


15. Heinbecker, P., and O’Leary, J. L.: Am. J. Physiol. 106:623, 1933. 
16. Bishop, G. H.; Heinbecker, P., and O’Leary, J. L.: Am. J. Physiol. 109: 
409, 1934. 
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lation of the vagus nerve on one side in lightly anesthetized rabbits. 
It is easy to stop the respiration if the depth of anesthesia is increased. 
With the degree of anesthesia which does not depress blood pressure, 
the results of increasing the stimuli are, first, increase in frequency and 
decrease in depth of respiration, then reversal of these effects until the 
respiration may appear almost normal, except that less pause occurs 
between expiration and inspiration, and, finally, greater slowing and 
depth until gasping results. After strong stimulation struggling may 
result, but whether this is due to potentially painful stimuli we have 
not ascertained. The latency of struggling is certainly much greater 
than after stimulation of the saphenous nerve, for instance. Our 
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Chart 6—Graphs for the cervical portion of the vagus nerve, three fascicles 
of which were counted separately, showing the number of myelinated fibers plotted 
against the reciprocal of the diameter. 


results indicate that two groups of fibers are involved in respiratory as 
in circulatory reflexes, the acceleratory fibers lying toward the larger 
fiber range, the inhibitory fibers toward the small fiber range. 

The question of the presence of pain fibers in the vagus nerve has 
been disputed. In cats, on stimulation of the main vagus trunk below 
the level of the recurrent laryngeal nerve, we have elicited the various 
reflex phenomena associated with pain. The accommodation to such 
stimuli is rapid. It is thought that the vagus nerve probably contains 
pain fibers but that their number is limited. It is probable that the 
vagus nerve in man and animals contains afferent fibers concerned with 
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the sensations of thirst, hunger and nausea. If the recurrent laryngeal 
nerve is similar to other nerves to muscle, it contains pressure and pain 
fibers. 

The motor functions of the vagus nerve have been investigated in 
the rabbit and cat. The largest myelinated fibers are motor and supply 
skeletal muscle. Small myelinated autonomic fibers have been shown 
to be the principal inotropic and chronotropic depressor fibers to the 
heart. The nonmyelinated fibers cause constriction of the bronchial 
tubes and inhibition or excitation of peristaltic movements in the upper 


12.8 8.0. 4555, #0 2.66 2.0 1.6 1.3 

Chart 7.—The nerve was employed for which plots appear in chart 6, but 
total areas of fiber groups are plotted against reciprocals of diameter. As in the 
case of the sympathetic nerve, the first elevation represents only somatic fibers 
(motor and sensory), while the second group includes the autonomic fibers. That 
the second size group also includes somatic sensory fibers can be demonstrated in 
animals, in which the stimulation of these fibers results in vascular and respiratory 
reflexes and pain. The group of nonmyelinated fibers of the vagus nerve of ani- 
mals contains an autonomic and an afferent component. The number of non- 
myelinated fibers (not represented on the graph) is greater than the total number 
of myelinated fibers, and a large C wave is present. 


portion of the bowel. It is believed that there are in this case also two 
sets of fibers, excitatory and inhibitory. Peripheral stimulation of the 
nonmyelinated fibers gives rise to reflex struggling and to changes in 
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respiration. The mechanism involved has not been determined. It is 
possible that peripheral effects are produced which cause the excitation 
of sense organs within the structures involved. The afferent fibers 
which are stimulated must enter the central nervous system by the sym- 
pathetic nerves and the dorsal roots, for the effect of stimulation is still 
obtained after section of both vagus nerves. A fuller study of this 
phenomenon is in progress, 

Histologic Studies ——The cervical portion of the vagus trunk in man 
is divided into fascicles. In the monkey, dog, cat and rabbit no such 
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Chart 8—Graphs for the phrenic nerve, two fascicles of which were counted, 
showing the number (rectangular curves) and total areas of fibers (smooth 
curves) plotted against the reciprocals of diameter. The typical unimodal curve 
extends into a tail, with no B elevation, which is also characteristic of the plot of 
action potentials for this nerve. Some of the smaller fibers, corresponding to the 
group of fibers 6 microns and less in diameter in muscle and cutaneous nerves, 
convey pain in animals and presumably convey pain in man, but their number is 
too small to show in either the plots of area or the records of action potential. 


divisions exist, but it is possible to recognize in these animals a region 
of fibers which in large measure compose the recurrent laryngeal nerve. 
The composition of the individual fascicles varies, that of the recurrent 
laryngeal nerve having a great number of large thickly myelinated fibers. 
Certain of the other divisions are, for the most part, nonmyelinated 
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and presumably, therefore, are distributed ultimately to the abdominal 
viscera. The composition of others is fairly well mixed, there being 
certain large and thickly myelinated fibers, smaller and more thinly 
myelinated fibers and nonmyelinated fibers. The fiber plot of several of 
these fascicles is shown in chart 6. There are two maxima for the 
myelinated group; a third maximum would appear if the nonmyelinated 
fibers were represented in the plot. 


PHRENIC NERVE 
The conducted electroneurogram of the phrenic nerve of man shows 
two potential maxima. The first has a tail, such as is seen for typical 
nerves to muscle. The second is very low and has the characteristics 
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Chart 9.—Graph for the median branch of the genitofemoral nerve, showing the 
number of fibers (rectangular curve) and the areas (smooth curve) plotted 
against the reciprocal of fiber size. The second maximum can presumably be 
assigned in part to autonomic fibers, although small sensory fibers are present in 
animal nerves. The first peak represents somatic afferent fibers. In man a first 
elevation of potential corresponds to this first fiber group. Following this is a 
double elevation, corresponding to the second group, the first part of which pre- 
sumably represents the somatic component of small fibers and the second part, 
the autonomic component, which can be separated on the basis of threshold and 
conduction rate but not on the basis of size distribution. 


of the C wave. The values for the conduction rate, refractory period 
and chronaxia are presented in the table. 

The plots for the fibers are similar in character to plots for typical 
nerve trunks to muscle (chart 8). 
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We have determined the function of the fibers in the phrenic nerve 
of the cat. The largest fibers are motor. Afferent fibers, some of which 
are pain fibers, are present. They have muscular reflex, respiratory and 
vasomotor effects. The nonmyelinated fibers are derived partly from 
the spinal ganglia and partly from the paravertebral sympathetic ganglia. 
Their function is presumably that of nonmyelinated fibers of nerves to 
muscle in general, i. e., afferent and vasomotor efferent. 


GENITOFEMORAL NERVE (MEDIAL DIVISION ) 


The conducted electroneurogram of the genitofemoral nerve of man 
shows three potential maxima. The first of these is complex and has 
the characteristics of potentials derived from somatic nerve fibers. The 
second has a high threshold, a slow conduction rate and a refractory 
period such as is found in potentials derived from myelinated autonomic 
fibers. In this nerve these fibers probably innervate the dartos muscle, 
as in no other nerve to striated muscle has a potential with such charac- 
teristics been observed. The third potential is a typical C wave, derived 
from the nonmyelinated fibers. The quantitative data for this nerve 
are given in the table, and the plot for the fibers is shown in chart 9. 

This nerve has also been studied in the cat and the rabbit, in which 
the B, potential characteristic of autonomic fibers is much less prominent, 
if present at all. The larger fibers are without motor effects, but, con- 
trary to the usual situation in muscle nerves, in which the larger fibers 
account for practically all the tension, the cremasteric muscle is inner- 
vated by smaller fibers in the somatic B, range. 


COMMENT 

The chief motivation of this investigation of human nerves has been 
to determine to what extent the data derived from the study of the 
more easily available animal material is applicable to the human subject. 
The expectation has been confirmed that such results are generally 
applicable, this expectation being based on the finding of close simi- 
larities between the nerves of the various laboratory animals. Too 
extreme generalizations are not justified, but while minor differences 
exist, it is proper to state that in any given respect a human nerve is 
practically identical in its general composition and function with the 
corresponding nerve of some animal. An illustration of the meaning 
of this distinction may be drawn from the cervical portion of the sym- 
pathetic trunk. 

In the rabbit the postganglionic fibers are practically all nonmyeli- 
nated, with corresponding properties. In the cat a group of pregang- 
lionic fibers of low threshold (larger size) synapse with postganglionic 
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myelinated fibers, while a group of preganglionic fibers of high threshold 
synapse with nonmyelinated fibers, as in the rabbit. In this respect, the 
monkey Macacus rhesus is similar to the cat, and man, to the rabbit, 
Aside from the differences associated with myelination, all these nerves 
correspond, one group of fibers with another, and presumably also in 
their functional relations in the body, and the properties of the myeli- 
nated or the nonmyelinated fibers, respectively, are practically identical 
in the different nerves of the various animals studied. Aside from 
such differences, which involve details in which the common laboratory 
animals differ from each other as much as they do from man, there 
may be minor differences in the distribution of fibers into specific trunks 
destined for a given region of the periphery. The second difference 
between human nerves and the nerves of other animals, mentioned pre- 
viously, that is, the presence in some human nerves to muscle of a B, 
elevation of a type about as distinctive as that of cutaneous nerves, 
which we have not observed in the nerves of animals, may be taken to 
indicate a richer supply of sensory fibers to the muscle in man than in 
the cat. But since this plenitude of B, fibers is not always exhibited 
by a given nerve (the branch to the median head of the gastrocnemius 
muscle has been examined in numerous cases), this finding more prob- 
ably means that sensory fibers passing to other regions than that which 
the motor fibers immediately innervate are contained in this branch. 
It is possible that the various fascicles innervating the median head of 
the gastrocnemius vary in the relative number of motor and sensory 
fibers which they carry. 

Further than this, it was hoped that analysis of typical normal 
human nerves might be of value for comparison in cases of pathologic 
conditions involving peripheral nerves. The diagnosis of such condi- 
tions is complicated by two sets of circumstances, first, a certain degree 
of variability in specific nerves, as already discussed, and second, the 
dependence of normal function of the excised nerve on its treatment 
at operation and on the length of time before examinaiton. The small 
fibers of most nerves are depressed after removal from the body sooner 
than the large, and the large fibers are more susceptible than the small 
to injury by stretching or compression. It is therefore considered that 
any nerve so utilized for diagnosis must be examined both histologically 
for distribution of fibers, physiologically for distribution of potential 
and, if possible, functionally by stimulation in the body before excision ; 
and its contribution to a pathologic condition should then be interpreted 
only in the light of the care with which it was handled, possible contact 
with anesthetic, etc., as well as in connection with the other pathologic 
aspects in the case. 
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SUMMARY 


Human nerves have been examined from material taken at autopsies 
which were performed promptly and at surgical operations in which 
procedures were used identical with those employed in the analysis of 
the nerves of laboratory animals. These procedures involve recording 
the action potentials in a moist chamber at body temperature promptly 
after excision, histologic examination of the nerves with the osmic acid 
and pyridine-silver methods of fixation and staining, including counting 
the fibers into groups on the basis of size, and, when possible, functional 
examination of the responses to stimulation of the nerves in the body 
before excision and of sensory and motor responses of the region of 
the body innervated before operation. 

Analyses of the following typical nerves are presented: nerves to 
the skin, the nerve to the median head of the gastrocnemius muscle, the 
cervical portion of the sympathetic trunk, the vagus nerve, the phrenic 
nerve and the medial division of the genitofemoral nerve. Their func- 
tion in the body in relation to their fiber content is discussed on the 
basis of some experiments on man and extensive examination of the 
corresponding nerves in animals. 

The physiologic properties of human nerve fibers, of corresponding 
size and type, are practically identical with those of the ordinary labora- 
tory animals, such as the monkey, cat, dog and rabbit. Certain differ- 
ences exist between the various animals, including man, as to which 
type of fiber (for instance, the myelinated or the nonmyelinated post- 
ganglionic fibers in the cervical portion of the sympathetic trunk) is 
utilized to subserve a given function in the body. A certain degree of 
variation also exists in the distribution of fibers into the various branches 
of a nerve trunk innervating a given region. 

Owing to these complications and to the further possibility that the 
treatment of a nerve at operation without proper precautions is liable 
to affect its function on subsequent examination, the investigation of 
nerves as a means of diagnosis should include histologic, physiologic 
and functional studies, and the results should be interpreted in the light 
of the circumstances, pathologic and manipulatory, under which the 
material was obtained. 
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RELATIONSHIP OF THE SYSTOLIC TO THE 
DIASTOLIC BLOOD PRESSURE 
IN SCHIZOPHRENIA 


THE EFFECT OF ENVIRONMENTAL TEMPERATURE 


JACQUES GOTTLIEB, M.D. 


WORCESTER, MASS. 


The relationship of the systolic to the diastolic blood pressure has 
been studied by Hoskins and Jellinek.t. They reported for large groups 
of normal and schizophrenic subjects between-individual correlation 
coefficients of 0.430.05 and 0.62+0.05, respectively. The correspond- 
ing regression coefficients were 0.377 and 0.521. The more constant 
relationship of these variables for the patients has been interpreted as 
indicating a tendency of the cardiovascular system to approach more 
closely than normal a rigid hydrodynamic system. 

The autonomic nervous system is intimately concerned with cardio- 
vascular regulation. .\ pharmacodynamic investigation of that system 
has shown the effect of certain drugs on the relationship of the systolic 
to the diastolic blood pressure. Freeman and Carmichael? injected 
epinephrine, the sympathomimetic drug, intravenously. This caused 
the correlation coefficient in patients to drop from 0.52 to 0.18. If an 
injection of epinephrine caused the lowering of the correlation 
coefficient to such an extent, it seems that stimulation of the sym- 
pathetic system would similarly disrupt this relationship of the systolic 
to the diastolic blood pressure. Ergotamine, a drug which paralyzes the 
motor fibers of the sympathetic system, was then similarly employed.* 
The correlation coefficient in patients increased from 0.44 to 0.77. 

It therefore appears that a high correlation coefficient possibly indi- 
cates a lack of function of the sympathetic system, while a low correla- 
tion coefficient indicates the reverse. Since it has been found that a 
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group of schizophrenic patients has a higher correlation coefficient, 
that is, a more rigid relationship of the systolic to the diastolic blood 
pressure than a group of normal subjects it has been postulated that 
the vasomotor responses to changing conditions are relatively sluggish 
in the schizophrenic patient. If this postulate is correct, the schizo- 
phrenic patient would be characterized by ‘ 
tivity.” 

The interpretation of the cardiovascular system as approaching more 
closely than normal a rigid hydrodynamic system lends itself to an 
anatomic as well as to a physiologic explanation. Lewis,‘ in his discus- 


‘sluggish sympathetic reac- 


sion of the circulatory system in schizophrenic patients, referred to a 
greater than normal elasticity of the arterial vessels. If his findings 
are characteristic, then under similar physiologic stresses the correla- 
tion coefficients of the patients would be expected to be lower than 
those of the normal controls. Since the reverse is true, an anatomic 
basis does not seem to explain satisfactorily the experimental findings. 
Furthermore, Fulstow ° reported that a normal and not an aplastic 
circulatory system was characteristic in schizophrenic subjects. 

The purpose of this report is not only to present confirmatory data 
for the preceding observations but to show the effect of an increase in 
the environmental temperature on the relationship of the systolic to 
the diastolic blood pressure. In a previous report® the differential 
effect of warm air on the rectal and oral temperatures of schizophrenic 
and normal subjects was discussed. It was shown that under the 
stimulation of an increase in the environmental temperature under 
nonbasal conditions the patients’ mean oral and rectal temperatures 
increased about twice as rapidly as did those of the normal subjects. 
If this lowered resistance to heat can be assumed to be dependent on 
intrinsic factors, an inadequate vasomotor response would seem to be 
present. The data to be presented will aid in the elucidation of the 
mechanisms involved. 

METHOD 

The experimental procedure, which has been described in detail,® is here given 
briefly. Twenty-six schizophrenic patients and sixteen normal men came in pairs 
to the experimental room on two separate occasions. All the experiments began 


about one hour after the noon meal. On both days the subjects lay quietly, com- 
pletely unclothed, for three and a half hours for observation. Aftér the first half- 
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hour and at every half-hour thereafter (a total of seven periods), the following 
readings were taken: room temperature, relative humidity of the room, rectal and 
oral temperatures, systolic and diastolic blood pressures and pulse rate. The blood 
pressures were measured by the auscultatory method with a mercury type of 
sphygmomanometer. The diastolic pressure was recorded at the change from the 
loud to the soft (fourth to fifth) sound. The radial pulse rate was counted for a 
full minute. 

The experimental chamber was a cylindric, brick-lined, windowless room 
measuring 13 ft. (3.96 meters) in diameter by 8 ft. (2.43 meters) in height. The 
room temperature was controlled by the regulation of eight electric heaters. The 
supply of fresh air was adequate, and air currents were reduced so that they were 
imperceptible to nude subjects. Relative humidity was measured by means of a 
sling psychrometer. 

On the first day, called the “constant heat day,” the room temperature was 
maintained between 23.1 C. (73.6 F.) and 23.9 C. (75 F.) for the entire three 
and a half hours. The mean relative humidity varied from 44.5 to 42.3 per cent. 
On the second day, called the “varied heat day,” after the first series of readings 


TABLE 1.—Between-Individual Correlation and Regression Coefficients of Systolic 
and Diastolic Blood Pressures 


Constant Heat Day Varied Heat Day 
A. A. 


Correlation Regression Correlation Regression 

Coefficient Coefficient Coefficient Coefficient 
16 Controls 


First period...... 0.30 0.15 0.36 0.17 

Seventh period....... 0.55 0.33 0.64 0.43 
26 Patients 

Firat period... .....: 0.64 0.60 0.74 0.86 

Seventh period..... 0.59 0.37 0.84 0.64 


the room temperature was raised rapidly from 23 C. (73.4 F.) to 33.6 C. (92.5 F.). 
The mean relative humidity dropped from 43.1 to 30.9 per cent. The changes in the 
relative humidity were dependent on the changes in the room temperature. 


RESULTS AND COMMENT 

In table 1 are given the between-individual correlation and regres- 
sion coefficients for both normal and schizophrenic subjects at the 
beginning and at the end of both the constant and the varied heat day. 
For every comparable period the coefficients are higher for the patients 
than for the normal subjects. In ordinary circumstances no significance 
would be attached to differences or changes in correlation coefficients 
arising from such small samples. Since these results, however, are in 
line with those obtained for representative large samples, they become 
significant by the criterion of consistency. ‘This consistency attaches 
more to the trends than to the actual face values of the figures. Exam- 
ination of the coefficients during the first period of the constant heat 
day shows the correlation coefficient to be 0.64 for the patients and 
0.30 for the normal controls. Likewise the regression coefficients are 
0.60 and 0.15, respectively. 
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The heterogeneous stimuli which existed pre-experimentally, such 
as the mild exercise in walking to the experimental room, talking and 
the act of disrobing, appeared to affect the normal and schizophrenic 
groups differently. If one conceives of the blood vessels as being either 
fixed in diameter or able to change similarly for all the members of 
the group in response to vasomotor impulses, the relationship between 
the systolic and the diastolic blood pressure would be expected to be 
close. It therefore seems that the blood vessels of the patients, in spite 
of various stimuli, were relatively similar in responsiveness for the 
entire group. For the normal subjects, however, the tonus of the blood 
vessels in response to the various sympathetic impulses differed con- 
siderably from one subject to another as indicated by relatively different 
degrees of vasoconstriction or vasodilatation. 

The coefficients for the last reading on the constant heat day indi- 
cate the effect of relatively constant stimuli on the patients and con- 
trols. The normal subjects showed an increase in both the correlation 
and the regression coefficient. The correlation coefficient increased 
from 0.30 during the first period to 0.55 during the last period, and 
the regression coefficient increased from 0.15 to 0.33. The correspond- 
ing correlation coefficient for the patients decreased. The regression 
coefficient decreased from 0.60 to 0.37. Thus the trends for the 
patients and normal subjects went in opposite directions, yet approached 
ach other and became fairly similar. 

It seems, then, that under uniform conditions which demand a 
minimum of vasomotor impulses to maintain the “steady state,” the 
functioning of the peripheral blood vessels of the normal subjects 
approached that of the patients. Furthermore, with the decrease in 
heterogeneous stimuli, it appears that the sympathetic system decreased 
in function in the normal group even to the extent of approaching that 
found in the schizophrenic group under various conditions. 

From table 1 it is evident that the relationship of the systolic to 
the diastolic blood pressure was fairly similar during the first period 
of the varied heat day to the corresponding period on the constant heat 
day for both the normal and the schizophrenic group. Since the experi- 
mental conditions were the same on the two days during the first period, 
the consistency of these findings points to the general reliability of 
the results. 

However, during the seventh period of the varied heat day the 
correlation coefficient increased to 0.64 and the regression coefficient 
to 0.43 for the normal subjects. These increases were slightly more 
than those for the corresponding period on the constant heat day. For 
the patients the reading on the varied heat day during the seventh 
period showed a correlation coefficient of 0.84 and a regression coef- 
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ficient of 0.64. These coefficients are distinctly larger than the cor- 
responding ones on the constant heat day. The manifestations of the 
physiologic changes occurring as a result of the stimulation of warm 
air suggest parasympathetic activity. The increase in these coefficients 
can be ascribed to an almost complete inactivity of the sympathetic 
nervous system. 

In order to obtain additional information, within-individual correla- 
tion and regression coefficients of systolic to diastolic blood pressure 
were obtained by an analysis of covariance.’ This is an estimate of 
the average correlation obtaining within the individual. The results 
are given in table 2. 

The within-individual correlation coefficients for the normal sub- 
jects are low—0O.29 on the constant heat day and 0.32 on the varied 
heat day. The correlation coefficients for the patients are consistently 
higher—0.45 on the constant heat day and 0.55 on the varied heat day. 


TABLE 2.—Within-Individual Correlation and Regression Coefficients of Systolic 
and Diastolic Blood Pressures * 


Within-Individual 
A 
Correlation Regression 
Coefficient Coefficient 


16 Controls 


Constant heat day............. 0.29 0.36 

26 Patients 


* The coefficients were obtained by analysis of covariance. 


Similarly, the within-individual regression coefficients are larger for 
the patients than for the normal controls. Jellinek,* who has obtained 
within-individual and separate correlation coefficients from a large 
group of data for fifty-two schizophrenic patients, found a mean of 
0.59, with the distribution skewed to the higher values. It seems, 
therefore, that among the patients not only is there a more constant 
systolic-diastolic blood pressure relationship from one to another than 
in normal subjects but this relationship is closer for the individual 
patient also. 

The higher values obtained for the patients in both the within- 
individual and the between-individual correlation and regression 
coefficients seem indicative of stability of the vascular bed. As the 
level of the blood pressure changes, the systolic and diastolic blood 
pressures retain a constant relationship. This implies one of two possi- 

7. Snedecor, G. W.: Calculation and Interpretation of Analysis of Variance 
and Covariance, Ames, Iowa, Collegiate Press, 1934. 

8. Jellinek, FE. M.: Unpublished data. 
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bilities: Either the vascular bed has lost its elasticity of function and 
the caliber of the vessels changes with difficulty ; or, if vascular changes 
occur, they occur uniformly throughout the organism. 

Under the stimulation of heat there is an inhibition of sympathetic 
vasomotor impulses. This is reflected in the large increase of the cor- 
relation and regression coefficients for the normal subjects. The 
coefficients for the patients showed only slight insignificant changes 
under direct heat stimulation. Their original level was so high that 
there was less chance of their becoming much greater. This seems to 
indicate that for the patients there is a lack or inhibition of sympathetic 
vasomotor impulses even at the beginning of the experiment. 

Under heat stimulation and nonbasal conditions the oral and rectal 
temperatures of the patients increased about twice as rapidly as did 
those of the normal subjects. This inadequate dissipation of heat 
seems to occur in the patients because of the static nature of the 
vascular bed, caused possibly by an abnormal unresponsiveness of the 
sympathetic nervous system. 


SUMMARY 


A method is described whereby the within-individual and between- 
individual correlation and regression coefficients of the systolic and 
diastolic blood pressures of twenty-six schizophrenic patients and six- 
teen normal subjects were compared when both groups were under 
the influence of an increase in the environmental temperature. It was 
found that: 


1. The patients consistently had higher correlation and regression 
coefficients at the first and last periods on both the constant heat and 
the varied heat day. 

2. Under the experimental conditions the between-individual 
coefficients increased for the normal subjects from the first to the 
last values. The corresponding coefficients for the patients did not 
change significantly. 

3. The within-individual correlation and regression coefficients 
were consistently higher for the patients than for the normal subjects. 


CONCLUSION 
This study indicates that the schizophrenic patient possesses a rela- 
tively static vascular bed due presumably to an abnormal unresponsive- 
ness of the sympathetic nervous system. 
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DISSEMINATED SPINAL ARACHNOIDITIS 
ITS DIAGNOSIS AND TREATMENT WITH ROENTGEN RAYS 


HERMAN SELINSKY, M.D. 


NEW YORK 


Sir Victor Horsley? attributed to Spiller * priority in the recogni- 
tion of spinal arachnoiditis as a clinical entity. Earlier references to 
adventitious proliferations of the arachnoid had been noted by Hewett * 
in 1845 and Coote * in 1850. Later, contributions were made by Oppen- 
heim ° and Krause,® and more recently the excellent study by Stookey * 
was published. Stookey’s contribution served to throw valuable addi- 
tional light on the diagnostic and surgical aspects of this condition. 
During the past five years there have been reports by various European 
observers: Faure,> Brouwer,® Schaeffer,'® Barre,'! Metzger,’ Cairns 

From the Neurological and Radiotherapy Departments of the Mount Sinai 
Hospital. 

1. Horsley, Victor: A Clinical Lecture on Chronic Spinal Meningitis: Its 
Differential Diagnosis and Surgical Treatment, Brit. M. J. 1:513, 1909. 

2. Spiller, William: A Case of Intradural Spinal Cyst with Operation and 
Recovery, Univ. Pennsylvania M. Bull. 16:27, 1903. 

3. Hewett, Prescott: On Extravasation of Blood into the Cavity of the 
Arachnoid, and on the Formation of the False Membrane Which Sometimes Enyel- 
ops These Extravasations, Med.-Chir. Tr. 28:45, 1845. 

4. Coote, H.: On the Formation of Adventitious Membranes in the Sack of 
the Arachnoid, M. Times 1:306, 1850. 


5. Oppenheim, H.: Beitrage zur Diagnostic und Therapie der Geschwiiste 
im Bereich des centralen Nervensystems, Berlin, S. Karger, 1907, p. 146. 
6. Krause, F.: Zur Kenntnis der Rtickenmarkslahmungen, Verhandl. d. 


deutsch. Gesellsch. f. Chir. 36:598, 1907; Zur Kenntnis der Meningitis serosa 
spinalis, Berl. klin. Wchnschr. 43:827, 1906. 

7. Stookey, Byron: Adhesive Spinal Arachnoiditis Simulating Spinal Cord 
Tumor, Arch. Neurol. & Psychiat. 17:151 (Feb.) 1927. 

8. Faure-Beaulieu, M., and Goldberg, R.: Récidive d’une arachnoidite spinale 
cliniquement guérie depuis six mois, Rev. neurol. 2:88, 1930. 

9. Brouwer, B.: Ueber Arachnoiditis adhaesiva circumscripta, Deutsche 
Ztschr. f. Nervenh. 117:38, 1931. 


10. Schaeffer, H., and de Martel, T.: Arachnoidite spinale circonscrite: inter- 
vention opératoire; guérison, Rev. neurol. 1:413, 1930. 
11. Barré, J. A.: (a) Arachnoidite et sclérose en plaques, Paris méd. 2:297, 


1929; (b) Etude sur l’arachnoidite spinale et l’arachnoidite de la fosse cérébrale 
postérieure, Rev. neurol. 1:879, 1933. 

12. Metzger, O. C.: Essai sur l’arachnoidite spinale d’aprés dix cas personnels, 
Paris, Gaston Doin & Cie, 1932. 

13. Cairns, H., and others: Discussion on the Surgery of the Spinal Cord, 
Proc. Roy. Soc. Med. (Sect. Surg.) 23:1, 1930. 


— 


SELINSKY—SPINAL ARACHNOIDITIS 1263 


and others, and the condition has been referred to as circumscribed 
spinal arachnoiditis, meningitis circumscripta or serosa and adhesive 
spinal arachnoiditis. In the foregoing communications emphasis had 
been placed almost exclusively on the type of arachnoiditis that clinically 
simulates tumor of the spinal cord. The purpose of this paper is to 
call attention to the type which presents a somewhat different picture 
and is here termed disseminated spinal arachnoiditis. 

By the term disseminated spinal arachnoiditis is designated a non- 
suppurative inflammatory process of the arachnoid membrane investing 
the spinal cord and roots, with lesions at various levels. The dissemi- 
nation of the lesions in the spinal arachnoid membrane produces a 
syndrome of multiple involvement of the roots; occasionally slight 
manifestations of implication of the spinal cord develop subsequent to 
the evidence of radicular irritation. The symptomatology is predomi- 
nantly that of involvement of the posterior roots. Invariably the disease 
tends to assume a subacute or chronic course. 


CLINICAL FEATURES 

The history of the symptoms invariably extends over several months 
before the patient comes under observation in the hospital. The onset 
is gradual and without fever. A most striking feature of the syndrome 
is the severe pain, which resembles radicular pain and yet is so peculiar 
that Horsley called attention specifically to its nature. Not as sharply 
circumscribed as the radicular pain commonly associated with tumor 
of the spinal cord, it resembles the burning sensation sometimes experi- 
enced by a tabetic patient in the extremities or over the trunk. The 
pain is not confined to one zone throughout the course of the disease, 
for there is a tendency for this sensation to be felt first in one or more 
extremities and weeks or months later in a distant part. The objective 
neurologic findings consist of sensory disturbances which assume a 
radicular pattern, alteration of the deep reflexes and, as suggestive 
evidence of disease of the cord, some abnormality in the skin or plantar 
reflexes. There has been no history of impairment of the sphincters 
in this condition; Barré ''? also was impressed with this point. In one 
instance in the present series, in a diabetic patient, there was evidence 
of polyneuritis in addition to disseminated spinal arachnoiditis. In two 
cases there were fibrillation and atrophy of the muscles of the thigh. 

It is conceivable that spinal arachnoiditis may occur in association 
with inflammatory disease of bones, i.e., arthritis, and the patients in 
this series showed evidence of such disease roentgenographically in 
several instances. 
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The symptom complex which this condition evokes recalls the clinical 
picture described by Oppenheim and Erb * as chronic syphilitic menin- 
gitis. In none of my cases was there any serologic evidence of syphilis, 


DIAGNOSIS 

The diagnosis of this condition is based on two principal criteria: 
the history and clinical findings of a polyradicular syndrome and 
evidence of some obstruction in the spinal subarachnoid space. Such evi- 
dence consists of demonstration of partial or total block by the Queck- 
enstedt test * or by iodolography,’® or myelography. The latter method 
is strikingly graphic in visualizing the disseminated lesions, occasionally 
even when the Queckenstedt test reveals no abnormality. The reverse 
of this phenomenon, viz., indication of block by the Queckenstedt test, 
with no demonstrable arrest of the iodized oil, has also been observed. 

Myelography, or the intrathecal injection of a contrast substance, is 
of great value when the clinical picture vaguely suggests the presence 
of a transverse lesion of the spinal cord and when there is a history of 
pain in a remote area which is difficult to reconcile with a single com- 
pressing lesion. Stookey stated that if the extensive character of the 
pathologic process could be demonstrated, operative intervention often 
would be precluded. Such information can be obtained by the judicious 
employment of iodized oil; but it must be added that surgical inter- 
vention is usually necessary if there is moderate or marked compression 
of the spinal cord. 

ETIOLOGY 

The pathogenesis of arachnoiditis subsequent to purulent meningitis 
or proved syphilitic meningitis is obvious. A case of spinal arachnoiditis 
which developed after purulent meningitis was reported by me in 1934."° 

Trauma to the back has been held by some observers ( Barré, Metz- 
ger) to be the causative factor in certain cases. Arachnoiditis has been 
observed occasionally in a case of multiple sclerosis..." Horsley 
expressed the belief that venereal infection plays an important role; 
Oesterreicher 1? also was impressed with a syphilitic etiology. In the 

14. Erb, W. H.: Chronic Syphilitic Meningitis, in Oppenheim, H.: Diseases 
of the Nervous System, ed. 5, Philadelphia, J. B. Lippincott Company, 1908, vol. 
1, p. 307. 

15. Globus, J. H., and Strauss, I.: Intraspinal Iodolography: Subarachnoid 
Injection of Iodized Oil as an Aid in the Detection and Localization of Lesions 
Compressing the Spinal Cord, Arch. Neurol. & Psychiat. 21:1331 (June) 1929. 

16. Selinsky, Herman: Adhesive Spinal Arachnoiditis with Marked Improve- 
ment Following Laminectomy and Radiotherapy, J. Mt. Sinai Hosp. 1:84, 1934. 

17. Oesterreicher, M.: Arachnoiditis fibrosa spinalis luetica unter dem Bilde 
des Pseudotumors, Jahrb. f. Psychiat. u. Neurol. 49:57, 1933. 
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cases reported here the results of serologic tests were negative. In 
one instance the spinal fluid was xanthochromic, and in another there 
was pleocytosis of mononuclear elements. Metzger also reported that 
abnormalities in the protein and cellular content may be noted. Stookey 
mentioned that in a number of cases which he studied a history of some 
antecedent infection was elicited. In the series here reported, five 
patients had pneumonic or pleuritic infections (cases 4 to 8, inclusive) ; 
one patient was subject to repeated attacks of tonsillitis (case 1), and 
another had diseased teeth (case 2). Several of the patients had had 
gonorrheal infection at some time before coming under observation. 
The appearance of neural symptoms in the case of a diabetic patient 
was ushered in by an attack of grip with pulmonic involvement. The 
not infrequent association of spinal arachnoiditis with arthritis has 
already been mentioned. The theory of focal infection may be enter- 
tained here also, as in the case of nonspecific inflammatory diseases. 
There was no evidence of tuberculosis in any of the cases to be reported. 
The variety of associated conditions which may be related to spinal 
arachnoiditis indicates that this condition is not a specific response of 
the leptomeninges to a single causative agent but may be caused by 
any one of a variety of agents which are capable of producing a reactive 
inflammation of the pia-arachnoid. 


ANATOMIC CONSIDERATIONS 

The outer tough dura, which is fibrous, contains the leptomeninges 
(the pia and the arachnoid), membranes that are rather delicate and inti- 
mately associated with each other. They take origin from the inner 
layer of the primitive mesenchyme. As further differentiation and 
separation of these membranes occur the fenestrated mesenchymal mesh- 
work that connects them develops into trabeculae. These trabeculae 
are therefore remnants of the numerous septums which existed before 
the increasing mechanical distention of the subarachnoid space by the 
newly-formed cerebrospinal fluid forced the potential space into actual 
being. 

The arachnoid membrane itself possesses no capillaries, but the vas- 
cular supply to the spinal cord, a rich network of small arteries and 
veins, courses along the trabeculated stroma of the pia-arachnoid. These 
vessels thus receive a joint covering of stroma and mesothelial cells 
from the pia and the arachnoid and lie in the subarachnoid space. Simi- 
larly, the spinal roots become covered with mesothelium as they emerge 
from the spinal cord proper. 

The exact morphologic and physiologic relationship between the 
arachnoid, as a perineural sheath, and the root has been a matter of 
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controversy. Elman'* did not find evidence in his dye experiments 
to substantiate the contention of Cathelin'* and Weigeldt *° that an 
anatomic continuity exists between the subarachnoid space and_ the 
perineural lymphatic system. Basing his conclusions on the presence 
of arachnoidal mesothelial clusters, he stated that it is these clusters 
that serve as a means for the physiologic transmission of fluids from 
the subarachnoid space into the tissues around the nerve roots, includ- 
ing the lymphatic system. Weed *! injected an isotonic foreign solution 
into the lumbar subarachnoid space and observed that this substance 
passed into the venous sinuses by way of the arachnoidal villi. Key and 
Retzius ** stated that definite pathways exist by which cerebrospinal 
fluid escapes into the substance of the nerves as well as into the peri- 
neural spaces. These observations were based on the injection of 
solutions of gelatin containing berlin blue (tri-phenylrosaniline hydro- 
chloride) into the subarachnoid space. The blue color extended outward 
along the spinal nerves for a considerable distance from the cord. Has- 
sin ** has recently asserted his belief that transmission of the cerebro- 
spinal fluid occurs from the spinal subarachnoid space to the perineural 
spaces of the spinal roots. 

In a number of cases I have observed that when india ink had been 
injected into the subarachnoid space at autopsy, after the thoracic and 
abdominal organs had been removed, the dye was seen to be seeping 
into the thoracic cavity by way of the intercostal apertures at the 
costovertebral junction. This rough observation is restricted by obvious 
limitations, but in view of Orr’s ** work on ascending pathways of 
infection from seats of inflammation outside the spinal subarachnoid 
space one might formulate a hypothesis about the relationship of intra- 
thoracic infection to the subsequent development of spinal arachnoiditis. 
This hypothesis is further strengthened by Pette’s *° statement that con- 


18. Elman, R.: Spinal Arachnoid Granulations with Especial Reference to the 


Cerebrospinal Fluid, Bull. Johns Hopkins Hosp. 34:99, 1923. 
19. Cathelin, F.: La circulation du liquide cephalorachidien, avec applications 


a la thérapeutique, Paris, J. B. Bailliére et fils, 1912. 
20. Weigeldt, W.: Regelmassige Unterschiede in der Zusammensetzung des 
Liquors an verschiedenen Stellen des Subarachnoidealraumes, Mtnchen. med. 


Wehnschr. 68:838, 1921. 


21. Weed, Lewis H.: The Cerebrospinal Fluid, Physiol. Rev. 2:171, 1922. 

22. Key and Retzius, cited in Penfield, W.: Cytology and Cellular Pathology 
of the Nervous System, New York, Paul B. Hoeber, Inc., 1928, vol. 2, p. 614. 

23. Hassin, G. B.: So-Called Circulation of the Cerebrospinal Fluid, J. A. 
M. A. 101:821 (Sept. 9) 1933. 

24. Orr, David W.: Pathways of Infection to the Central Nervous System, 
A. Research Nerv. & Ment. Dis., Proc. 12:88, 1931. 

25. Pette, H.: Ueber localisierte, unter dem Bilde eines raumbeschrankenden 
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ceivably a transient bacterial invasion of the subarachnoid space may 
occur which is limited by the bactericidal powers of the cerebrospinal 
fluid. Moreover, it has been shown by Flexner and Amoss that in the 
monkey invasion of the cerebrospinal fluid by a virus can be demon- 
strated to be transitory. 

PATHOLOGY 

The gross features of the pathologic process consist of thickening 
and adhesions of the arachnoid membrane, which vary in degree and 
extent. Occasionally, when a probe is passed into the subarachnoid 
space an obstruction is encountered, marking the location of adhesions. 
Retardation of the free flow of cerebrospinal fluid also is noted. The 
thickening of the arachnoid can sometimes be seen with the naked eye 
as a series of dense bands, and not uncommonly the roots appear red- 
dened. At times cystlike accumulations of fluid are found in the areas 
where the adhesions are firm. Again, the adhesive process may be 
restricted to the zone where the root emerges from the spinal cord, 
so that on casual inspection no gross obstruction is apparent. Thin- 
ning and pallor of the spinal cord, with strangulation of the blood ves- 
sels, may sometimes be observed. 

Keschner and Davison ** described adhesions of the meninges and 
narrowing of the blood vessels in a woman, aged 52. A meningioma 
had been removed from the thoracic region of the cord in 1917, and 
the patient had been well until 1927, when signs of compression of the 
cord reappeared. Laminectomy revealed meningeal adhesions but no 
tumor, and this condition was confirmed at necropsy. A similar case 
has come under my observation, that of a woman, aged 66, who had 
been subjected to laminectomy in 1925, with removal of an extramedul- 
lary endothelioma at the level of the first thoracic roots. After the 
operation there was recovery of function. The patient returned in 1930 
with recurring signs of compression of the cord. The Queckenstedt 
test revealed no abnormality, and she was discharged for further obser- 
vation. In 1931 laminectomy was again performed, with the discovery 
of arachnoid adhesions pulling the cord over to one side sharply. There 
was no evidence of tumor. The blood vessels were somewhat dilated. 

The microscopic appearance of a specimen of tissue removed at 
operation (fig. 1) is characterized by productive thickening and infil- 
tration of the leptomeninges. The changes involve the entire pia- 
arachnoid. The question may therefore be raised as to the propriety 
of the term disseminated arachnoiditis. Disseminated leptomeningitis 
would be more accurate, but it is probably unwise to make a change 


26. Keschner, Moses, and Davison, Charles: Myelitic and Myelopathic Lesions, 
Arch. Neurol. & Psychiat. 30:592 (Sept.) 1933. 
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in terminology at present. One should, however, recall that a century 


ago the term arachnoiditis ** was used to designate a condition that 


today is classified as suppurative meningitis. 


ROENTGEN THERAPY 
The amelioration of pain which high voltage roentgen therapy has 
so often effected in cases of painful lesions of the spinal cord and 


Fig. 1—Section of a specimen removed at laminectomy, showing productive 


thickening of the pia-arachnoid and mononuclear infiltration within the meshes otf 
the leptomeninges (magnification, & 280); a, the dura mater; >), the leptomeninges. 


roots, e.g., in syringomyelia and malignant disease of the bones, led 
to the use of this treatment in cases of spinal arachnoiditis. The treat- 
ment can be repeated at intervals, as the situation warrants, over an 
extended period of time. In my experience no other nonsurgical thera- 
peutic measure has exerted such a favorable influence in this condition. 


27. Feraud. S. H. H.: Essai sur l’arachnoidite, These de Paris, no. 82, 1824. 
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The technic of the treatment (which is given under the direction of 
Dr. William Harris **) may be outlined as follows: 

The spine is cross-fired with high voltage roentgen radiation at the various 
levels indicated by the sensory disturbance. One or more series of treatments 
are given, depending on the response to the therapy. If indicated, the series of 
treatments is repeated at intervals of six weeks. 

Fractional treatments are given at each sitting and consist of from 100 to 
150 roentgens (in air) until a total of 800 roentgens is administered. The factors 
used are: (180 kilovolts, a filter of 0.5 mm. of copper and 1 mm. of aluminum, 
4 milliamperes and a focal skin distance of 40 or 50 cm.). 


| 


| 
\ 


Fig. 2—Diagram illustrating the salient features in case 1. 


REPORT OF CASES 


Case 1—M. C., a nurse aged 27, was first seen in September 1928 for the 
complaint of shooting pains in all the extremities and the face, which had arisen 
gradually during the past one and one-half years. She had suffered repeatedly 
from tonsillitis. 

The findings on admission consisted of zones of hyperalgesia, radicular in pat- 
tern (as charted) and a change in the deep reflexes (fig. 2). The right ankle 
and knee jerks were more active than those on the left. There was weakness of 
the left upper and lower extremities. No signs suggesting involvement of the 


pyramidal tract were present. The Queckenstedt test showed the presence of a 


28. Selinsky, Herman, and Harris, William: Radiotherapy in Disseminated 
Spinal Arachnoiditis, New York State J. Med. 34:85, 1934 
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partial block of the spinal fluid. Iodolography, performed by the cisternal injec- 
tion of iodized poppy-seed oil 40 per cent, revealed an arrest of oil droplets as 
shown in the roentgenograms (fig. 3). 

The treatment first given included the use of analgesics and foreign protein, 
Very little change was noted by the patient or by the examining physician. After 
a course of high voltage roentgen therapy, the patient obtained striking relief 
from pain, and when the pain recurred in 1931 repetition of the roentgen therapy 
caused its complete disappearance. 

The patient is now working actively and has no discomfort. On recent exam- 
ination there were areas of hyperalgesia at the level of the eighth cervical and 
first dorsal roots on the left and from the fifth lumbar to the third sacral root 
bilaterally. 

Case 2.—Morris C., a man aged 59, gave a history of gonorrheal infection on 
two occasions in 1902 and 1919. He was first admitted to the service of Dr. Israel 
Strauss in 1927, with a history of pain in the legs six years before, which had 


been relieved by the removal of diseased teeth. At the time of admission he was 
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Fig. 3—Roentgenogram demonstrating the various levels of arrest of the 


iodized oil in case 1. 


suffering from a return of the pain in the left lower extremity, for which three 
epidural injections had been given without relief. 

Examination on admission, on Aug. 25, 1930, showed a zone of hyperesthesia 
at the level of the twelfth dorsal and first lumbar roots on the left, hypalgesia 
in the fifth lumbar and first dorsal roots on the left, a diminution of the reflexes 
in the left iliac region, a diminished achilles tendon jerk on the left and a Laségue 
sign bilaterally (fig. 4). A Queckenstedt test (1927) showed a questionable 
delayed rise and fall of the cerebrospinal fluid pressure which was not confirmed 
by a subsequent test (1930). Iodolography showed an arrest of the oil (fig. 5). 
Immediately following this procedure the patient complained of exacerbation of 
pain in both lower extremities. Laminectomy was performed by Dr. Harold 
Neuhof, and a bony prominence was revealed at the level of the second lumbar 
vertebra, which was interpreted as an osteoma. However, no specimen was 
obtained for histologic study. After the operation the patient noted definite symp- 
tomatic improvement. Three years later, in 1930, a return of pain in the lumbar 
region compelled him to enter the hospital again for treatment. The Queckenstedt 
test showed no evidence of a block; the spinal fluid was clear and contained 
2 cells. The patient was treated with salicylates, baking and diathermy, and these 
measures afforded moderate relief. In 1931 he came to the outpatient department 
complaining of burning pain in the back and a cramplike burning sensation in 
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both feet. It was suspected that he might have arachnoiditis, and he was referred 
for roentgenographic examination of the spine. A scattering of iodized oil was 
visualized, which confirmed the clinical impression of arachnoiditis. High voltage 


Fig. 4—Diagram illustrating the salient features in case 2. 


} Fig. 5—Roentgenogram demonstrating the arrest of the iodized oil in the lum- 
bar subarachnoid space in case 2. 


irradiation resulted in complete cessation of pain. The patient returned in March 
1932, because of a recurrence of cramplike burning pain in the left foot. He was 
given a second course of treatment and suffered only one attack of pain in the 
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subsequent six months. The objective sensory findings at present do not show 
any deviation from the normal. However, the diminished achilles tendon jerk 5n 
the left side is still present. 

CAsE 3.—Jack S., aged 49, was admitted to the service of Dr. Strauss in 1928, 
complaining of pain in the lumbar region and in both lower extremities for five 
months. Appendectomy had been performed one year previously. 

Examination showed the absence of the knee jerk on the left, some atrophy 
with fibrillation of the left lower extremity and diminution of all forms of sensa- 
tion, as illustrated in the diagram (fig. 6). A Queckenstedt test indicated the 
presence of a partial block of the cerebrospinal fluid. JIodolography revealed 
arrest of the oil droplets at the level of the third and fourth dorsal vertebrae 
and again at the level of the fourth and fifth lumbar vertebrae (fig. 7). 


DIMINUTION OF 


ALL FORMS OF 


SENSATION 


Fig. 6—Diagram illustrating the salient features in case 3. 


Laminectomy was performed by Dr. Charles A. Elsberg, who observed that 
the roots and exposed portion of the spinal cord were reddened and inflamed and 
made an operative diagnosis of arachnoiditis with lumbosacral radiculitis. 

After laminectomy the patient received diathermy treatment, with slight relief 
from pain. 

In 1930 the patient came to the outpatient department, complaining of burning 
pain in the lumbar region, radiating down from both legs and across the shoulders. 
Again, the peculiar type of pain led the examiner to suspect the presence of arach- 
noiditis, but he was unaware that the same diagnosis had been made in the hospital 
two years before. High voltage roentgen treatment gave gradual relief from 
pain. The patient volunteered the statement that nothing that he had tried in 
the preceding two years had helped him as much as roentgen therapy. The pain 
recurred in April 1931 and was promptly relieved by another course of irradiation. 
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The physical findings at present consist of evidence of mild lumbosacral radicu- 
litis in the left lower extremity. 

CAsE 4.—Joseph E., aged 52, was first admitted to the service of Dr. Strauss in 
March 1926, complaining of pain in the right hip radiating down the thigh for 
five months. In 1918 he was ill with “influenza and pneumonia.” 

Examination in May 1927 revealed atrophy and fibrillation of both lower 
extremities, a Laségue sign bilaterally and sensory changes in both lower extremi- 
ties indicating radicular involvement (fig. 8). The Queckenstedt test revealed no 
abnormality, although the spinal fluid was slightly xanthochromic. lIodolography 
disclosed an arrest of droplets throughout the lumbar subarachnoid space, with a 
massive arrest at the third lumbar vertebra (fig. 9 4). 

Laminectomy was performed by Dr. Elsberg, who noted the presence of gross 
alterations indicative of arachnoiditis and neuritis of the cauda equina. 

For eight months after the operation the patient felt much better. At that 
time, however, recurrence of pain prompted the use of high voltage roentgen 


Fig. 7.—Roentgenograms demonstrating the various levels of arrest of the 
iodized oil in the cervicodorsal and lumbar regions in case 3. 


therapy. Relief was gradually obtained, so that the patient could sleep through 
the night without being awakened by pain. At present, however, he has some 
pain in the lower extremities, and there is a saddle-shaped area of hyperalgesia 
in the sacral dermatomes. There was no history of sphincteric disturbance, nor 
has there been any impairment of motor power. 

Case 5.—Joshua A., aged 36, gave a history of “pleurisy with pneumonia” in 
1925 and 1926. 

Examination on Nov. 21, 1927, showed that the abdominal reflexes were absent ; 
the left knee jerk was diminished and the ankle jerks were active. There was no 
Babinski sign. 

He was admitted to the service of Dr. Strauss in December 1929, complaining 
of pain in the right lower extremity. He had been treated in the hospital twice 
previously for epigastric pain, pains in the lower part of the back and frequent 
frontal headache, for which no adequate cause was found. 
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Fig. 9—A, roentgenogram demonstrating the arrest of the iodized oil in the 


dorsolumbar region in case 4; B, in the lumbar region in case 6; C, in the thoracic 


region in case 7. 
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On examination there were tenderness over the right sacro-iliac region and 
sensory disturbances, as charted (fig. 10). The abdominal reflexes were present ; 
the knee jerks were diminished; there was a Laségue sign on the right, and the 
plantar responses were normal. Roentgen examination of the spine and sacrum 
revealed no abnormality. The Queckenstedt test gave no evidence of block; the 
spinal fluid was clear, and only 6 cells were present. Iodolography showed an 
arrest of the oil in the cervical subarachnoid space. Unfortunately the plates are 
not now available. The patient received treatment with salicylates, baking and 
an orthopedic support for the back but did not experience sustained improvement. 

In the spring of 1930 high voltage roentgen therapy afforded great relief, so 
that the patient could walk with comfort. Since the first course two additional 
courses, prompted by a recrudescence of pain in both extremities, have been given. 


\\ 


Fig. 10.—Diagram illustrating the salient features in case 5. 


This measure has again acted favorably in alleviating discomfort, so that the 
man is able to work. 

The only positive finding at present is an occasional sensory change at the 
level of the fourth dorsal vertebra. 

Case 6—Sam S., aged 45, was admitted to the service of Dr. Strauss on 
Aug. 29, 1927. He had had gonorrhea at the age of 25, a cholecystectomy at 35 
and pneumonia at 39. About nine months prior to admission he experienced pain 
in the back and chest, with stiffness of the neck. The pains gradually disappeared 
in two months with rest. About two and a half months previous to coming to 
the hospital the patient began to suffer constant pain in the back of the right leg, 
which started in the foot and ascended to the thigh. He also experienced numb- 
ness of the right foot. Those symptoms persisted in spite of rest and physical 
therapy. 
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On his admission neurologic examination revealed hyperactive knee and ankle 
jerks, the right being more active than the left; hypalgesia and hypothermesthesia 
over the region supplied by the fifth lumbar and first sacral roots; impairment 
of the vibratory and joint position senses in the right foot; tenderness in the 
lumbosacral region, and a guarded gait (fig. 11). The Queckenstedt test revealed 
a partial block; the fluid was clear and contained 53 cells (97 per cent mononu- 
clears). Iodolography showed arrest of the oil in the lumbar subarachnoid space 
and moderate spondylitis (fig. 9 B). 

Laminectomy did not reveal any gross pathologic change. 

The condition improved after the operation. There was a recurrence of pain 
in the lower part of the back two years later, with the addition of pain in the 


Fig. 11—Diagram illustrating the salient features in case 6. 


left leg; this pain persisted, and in September 1931 the patient was readmitted. 
No sphincteric disturbance was reported. The left knee jerk was less active than 
the right. The right ankle jerk was not elicited. Fascicular twitchings of both 
calves were observed, with vague sensory disturbances. The patient left the 
hospital against advice before further data could be obtained. 

Case 7.—This case report is included by way of contrast, as the typical syn- 
drome of compression of the spinal cord described by Stookey was manifest. 
Patients with this syndrome always should be subjected to exploratory laminectomy 
in an attempt to discover a gross remediable lesion. 

Frank H., aged 47, had “pleurisy pneumonia” in 1923 and in the same year 
was treated for gonorrhea. The patient began to suffer from blurring of vision 
and vertigo five years before admission to Dr. Strauss’ service in 1929. These 
symptoms disappeared, but he then began to notice stiffness and numbness of the 
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left foot; two years prior to admission the right leg became affected. There were 
also urinary frequency and on several occasions incontinence. Also there had 
been pain in the lower part of the back. 

Examination on admission showed inequality of the size of the pupils, the right 
being sluggish; spasticity of both legs; bilateral signs of involvement of the 
pyramidal tract below the waist, and sensory impairment up to the level of the 
fifth and sixth dorsal vertebrae (fig. 12). The Queckenstedt test showed a com- 
plete block. Serologic tests gave negative results. lodolography was performed, 
and a scattered arrest of oil was observed in the dorsal subarachnoid space between 
the fourth and the eighth dorsal vertebra (fig. 9C). 

Laminectomy revealed an adherent arachnoiditis, with thinning of the cord in 
the middorsal region. The surgical pathologic report indicated the presence of a 


Fig. 12.—Diagram illustrating the salient features in case 7. 


subacute productive leptomeningitis. Antisyphilitic therapy was administered, 
although serologic tests had been negative. The condition has shown little improve- 
ment since. No roentgen therapy has as yet been administered. 

CasE 8—Through the courtesy of Dr. Emil Altman, I saw P. W., a man 
aged 62, who had been admitted to another hospital because of complaints of 
weakness in the left hand for four months, pain in the shoulders, staggering gait 
for five weeks and pains radiating up and down the legs for about two weeks. 
He had been known to be diabetic for five years. 

Examination revealed weakness, flaccidity and diffuse atrophy in the muscles 
of the extremities. There was loss of vibratory perception below the level of the 
fourth dorsal roots with areas of hypalgesia in the lower extremities, extending 
up to the level of the third dorsal roots. The deep reflexes were not elicited in 
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Fig. 13.—Diagram illustrating the salient features in case &. 


Fig. 14.—Roentgenogram demonstrating the arrest of the iodized oil in the 
cervicothoracic subarachnoid space in case 8. 
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either the upper or the lower extremities. Zones of hyperalgesia were found at 
times at the levels of the sixth, eighth and second dorsal roots (fig. 13). There 
was no sphincteric impairment. Roentgen examination of the spine revealed fairly 
marked spondylitis, particularly in the cervical region. The Queckenstedt test 
revealed a partial block, and after iodized oil was injected cisternally various 
levels of arrest of the oil were noted (fig. 14). A short course of high voltage 
roentgen treatment was given in the cervicodorsal region, and the patient was 
placed under a diabetic regimen (diet and insulin) and slowly improved. In this 
case there was evidence of mild involvement of the spinal cord, roots and peripheral 
nerves. The various levels of hyperalgesia suggested the presence of disseminated 
spinal arachnoiditis, which was confirmed by the iodologram. It should be empha- 
sized that there was evidence of marked spondylitis in the cervical region. 

Comment.—In cases 1, 3, 6 and 8 a partial block was revealed by 
the Queckenstedt test; in case 7 there was a complete block, as would 
have been expected. In case 2 a questionable block was noted on the 
first admission, but the Queckenstedt test revealed no abnormality on 
the second admission. It is noteworthy that in case 4, in which the 
Queckenstedt test showed no evidence of block, slightly xanthochromic 
spinal fluid was obtained. In all the cases reported there was a scat- 
tered arrest of iodized oil after cisternal injection. Again it is pointed 
out that most of these patients had suffered from some form of pleurisy 
or pneumonia. 

SUMMARY 

Eight cases are presented in which a syndrome characterized by 
“burning” pain in one or more extremities for several months was 
noted. The objective signs pointed to a polyradicular process, infre- 
quently associated with signs of disease of the spinal cord. 

The Queckenstedt test and iodolography are indispensable aids in 
leading to a correct diagnosis in cases of disseminated spinal arach- 
noiditis. 

The etiology of this condition is unknown, but there is some evidence 
to suggest an extension of a focal infection. 

High voltage roentgen therapy exerts a definitely ameliorating effect, 
which is variable in duration. Recurrence of pain is usually relieved 
by a repetition of the roentgen treatment. 


VASCULAR CHANGES FOLLOWING EXPERIMENTAL 
LESIONS IN THE CEREBRAL CORTEX 


YU-CHUAN TSANG, P#.D. 


CHICAGO 


There are at least three possible causes of disturbances of behavior 
after an injury to the cerebral cortex. First, the functional organiza- 
tion may be disturbed by direct damage to the nerve elements involved. 
Second, the destruction of cells in one region may result in functional 
disturbances in cells in other regions by diaschisis. Third, the metabo- 
lism of adjacent or even remote parts may be disordered by alteration 
of the vascular supply. Vascular changes may not coincide with the 
region of direct damage to nerve cells. In general, vascular deficiency 
in a cortical field always implies functional abnormality, although a funce- 
tionally abnormal area does not necessarily mean the presence of vas- 
cular disturbance. In the case of a lesion with actual removal of tissue, 
there is always a zone bordering the site of the operation in which 
both cellular and vascular changes are apparent. The present study was 
made in an attempt to determine the relative extents of the two dis- 
turbances after a lesion is inflicted on a cortical field and to discover 
whether vascular changes sufficient to account for functional disturbance 
can be demonstrated at greater distances from the site of operation. 

This problem is of considerable theoretical and methodologic impor- 
tance. In explaining how local injuries may produce general symptoms, 
Piéron ' stressed the disturbance of the neuronic metabolism as an effec- 
tive cause of the disturbance of cellular activity of the entire brain in 
that metabolic changes reduce the energy of discharge of the cells or 
their capacity to recover from fatigue. Buytendijk ° held the circulatory 
disturbances following cauterization of cortical tissue to be partially 
responsible for the detrimental effect on behavior. He also contended 
that after cauterization substances of decomposition are formed, which 
are cell poisons able to cause edema in adjoining tissue. Through the 
circulatory system the poisonous effects may be carried to remote parts 
of the brain. 


From the psychologic laboratory, the University of Chicago. 

1. Piéron, H.: Le cerveau et la pensée, Paris, Masson & Cie, 1923. 

2. Buytendijk, F. J. J.: An Experimental Investigation into the Influence of 
Cortical Lesions on the Behaviour of Rats, Arch. néerl. de physiol. 17:370, 1932. 
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Lashley * regarded it as improbable that the metabolism of cells 
remote from the lesion can be affected permanently. He noted the 
perfect normality of the cortex, even at the edge of a lesion, without 
evidence of shrinkage or changes in the cellular appearance. Thus, 
structural defects are not present where metabolic disturbance is most 
likely to be expected. The possible effects on behavior of the chemical 
disturbances from the presence of necrotic tissue are eliminated by 
the fact that deterioration in maze-learning ability persists for at least 
three months. He? also produced artificial dilatation of the ventricles 
in the rat and found that this condition, assumed by others to involve 
metabolic disturbances, had no effect on efficiency in the maze. Lashley 
and Frank ® destroyed regions adjacent to the striate area and parts 
of the area itself in the rat. Visual habits of discriminating patterns 
were not disturbed so long as a part of the binocular projection field 
was spared. The inference was that trophic disturbances sufficient to 
interfere with the function of the sensory fields are not usually produced 
by injuries adjacent to the fields. 

The possibility remains, however, that trophic disturbances may 
affect one type of function more seriously than another and that although 
the sensory functions of a projection area may be unaffected by an 
adjacent lesion, the more general integrative functions, such as were 
indicated in the study of the nonvisual functions of the visual cortex 
(Tsang may suffer. 

In spite of the importance of the role of the vascular system in 
transporting food, metabolites, toxins, etc., following a cortical lesion, 
no attempt has been made to demonstrate directly the nature of the 
vascular disturbance after a restricted injury to the cortex. 

The effects of cortical injury have been enthusiastically studied in 
the past two decades, especially in the rat. For a reconstruction of the 
lesion, the criteria usually employed are the absence, degeneration and 
disorganization of the nerve elements. If the vascular disturbances 
from an injury were more extensive than the cyto-architectural dis- 
turbances the lesion as reconstructed would be smaller than the actual 
3. Lashley, K. S.: Brain Mechanisms and Intelligence, Chicago, University 
of Chicago Press, 1929. 

4. Lashley, K. S.: Studies of Cerebral Function in Learning: X. The 
Effects of Dilation of the Ventricles upon Maze-Learning, Am. J. Physiol. 104:51 
(April) 1933. 

5. Lashley, K. S., and Frank, M.: The Mechanism of Vision: X. Post: 
Operative Disturbances of Habits Based on Detail Vision in the Rat After Lesions 
in the Cerebral Visual Areas, J. Comp. Psychol. 17:355 (June) 1934. 

6. Tsang, Y. C.: The Functions of the Visual Areas of the Cerebral Cortex 
of the Rat in Learning and Retention of the Maze: I., Comparative Psychology 
Monographs, Baltimore, Johns Hopkins Press, 1934, vol. 10, no. 4. 
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zone of disordered function. Therefore, from a purely methodologic 
standpoint, study of the relative extent of the vascular and the cyto- 
architectural disturbance following a cortical lesion answers a real need, 


METHODS 


In estimating the possible vascular disturbance following a cortical lesion 
there are at least six factors to be considered: the locality of the lesion, its size, 
shape, depth and age and the means used to inflict the injury. With these factors 
in view, I tested the relative extent of the vascular and the cyto-architectural 
changes following a cortical wound. I selected the rat as the subject and inflicted 
injuries of different size, shape and depth in different regions of the cortex. After 
a definite interval a contrast subject was injected into the blood vessels of the 
brain. The extent of the cyto-architectural disturbance was determined by his- 
tologic criteria. 

The operation was done with the animal under deep anesthesia with ether. 
The selected spot of the cerebral cortex was destroyed through an opening in the 
skull. Three types of instrument were used to make the lesions: the electric 
thermocautery, the trephine and the needle. An attempt was made to avoid the 
subcortical structures. The animal was kept in the aboratory under sanitary 
conditions until the time for injection. 

After a definite interval following the operation a mixture of carmine and 
gelatin prepared according to Bensley’s process was injected into the brain of the 
animal. With the animal under anesthesia a small cannula connected with the 
injection set was inserted into the ascending aorta through the left ventricle of 
the heart. Physiologic solution of sodium chloride, together with a small dose of 
sodium nitrite, was first injected to wash out the blood and dilate the capillaries. 
The warmed carmine-gelatin mixture was next injected. A tough cord was passed 
through the deep tissues of the neck and above the ascending aorta and tied. The 
head was cut off and dropped into a dilute solution of formaldehyde U. S. P. 
(1:10) for twenty-four hours to fix the brain in situ. 

The brain was removed from the skull, and a rough free-hand drawing was 
made of the lesion to show its topographic position and its relation to the large 
blood vessels. The brain was then prepared for sectioning. Pyroxylin sections of 
50 microns were cut and stained very lightly with thionine. The lesion of each 
rat was reconstructed on Lashley’s diagram of the rat’s cerebrum (fig. 1). The 
size of the lesion was measured and expressed as the percentage of the total 
surface area of the neopallium. 


EXPERIMENTAL DATA 


All the rats used in this study were females. They were at adult age, from 
about 100 to 150 days, at the time of operation. For the experimental animals 
separate protocols were kept, which are summarized in the table. To show the 
general features of the vascular supply of the neighboring parts of the lesion, two 
photomicrographs of representative sections from 2 animals (rats 2 and 3) are 
reproduced in figure 2. The jagged margin marks the site of the lesion, the boun- 
daries of which are indicated by arrows. For the present purpose the fine capil- 
laries are more significant than the large vessels. Camera tracings are better than 
photographs in showing the finest capillaries, and tracings for rats 2a and 9b 
(figs. 3 and 4) are presented. 


Fig. 1—Reconstructions of the cortical lesions in the experimental animals. 
The heavy broken lines across the lesions in rats 2a, 2b, 3 and 9b indicate the 
levels at which representative sections were selected for the photomicrographs and 
camera tracings of the blood vessels. In those parts marked by broken lines in 
rats 1 and 2b, there was no actual loss of tissue, only traces of mechanical pressure 
being recognizable. The light part in rats 4b and 9b indicates the site of the 
undercut. 

Records of the Experimental Animals * 


sody 
Weight 
at Time 
Nec Depth Inter- Kind of Vascular 
ropsy, Cortical Areas Size of Shape of of val, Opera Condi 
No. Variety Gm. Involved Lesion Lesion Lesion Days tion tion 
l Hooded 179 j, w,p 15 Horseshoe I-VI 10 Trephine Normal 
shaped 
Hooded (a) j 0.9 Roundish 11 Cautery Increased 
(b) R: j, f, m’, aa OS S-shaped I-V Needle Increased 
Albino 170)» win 4 Pear 20 =Cautery Increased 
shaped 
Albino 6.2. Round I-VI Trephine Increased 
4.1 Undereut Corpus Needle Normal 


callosum 


Hooded 255 L:j,w 42 Round I-VI 53 Trephine Increased 
( Black 207 R: m’, Ww, p 6.0 Round LVI 72 Trephine Normal 
hooded 
7 Hooded 2.8 Ring I-VI 73 Cautery Increased 
shaped 
8 slack 10s Rhomboid I-VI 73 ©6Cautery Increased 
hooded 
% Hooded (a) Li wy, p 2.6 Roundish I-VI 9  Trephine Increased 
(b) Ri w 0.4 Undercut Needle Increased 


In the fourth column R means the right and L the left hemisphere; the small letters are 
Fortuyn’s cortical areas. The size of the lesion is expressed as the percentage of the total 
cortical surface. Brodmann’s terminology is used for the cortical layers to express the depth 
of the lesion. The time interval is that between the operation and the injection. The last 
column indicates the vascular condition of adjoining parts of the lesion. 


i 


1284 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


RESULTS 
On the whole, the injections were successful, but not to the same 
degree in all cases. The condition in each experimental animal dif- 
fered from that in the others in more than one respect, but the results 
were essentially the same. The tissues adjoining the lesion were 
increased in vascularity in most animals. The increase was indicated 


Fig. 2—Photomicrographs of transverse sections, 50 microns thick, through 


the brains of rats 2 and 3, showing the vascular condition in and around the lesions 


(between the arrows). The levels at which these sections were taken are indi- 
cated by broken lines drawn across the respective reconstructed lesions in figure 1. 
Protocols of these animals are summarized in the table. Carmine-gelatin injection ; 
magnification, 20. 


by one or more of three changes: (1) a greater number of blood ves- 
sels, (2) a larger caliber of feeding vessels and (3) richer capillary 
anastomoses. In no animal was the vascularity of the parts below nor- 
mal. A thick mass of blood vessels usually extended to the very margin 
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4 

a2 Fig. 3—The vascular condition in and around the ventral corner (between the 
stars in fig. 4) of the lesion in rat 2a. The dotted area is the site of the lesion, 
which is covered by a large scar; magnification, « 54. 


Fig. 4.—The capillary network in and around the undercut in rat 9b. The 
undercut is marked by scar tissues, the dotted areas in the figure; magnification, 
54. 
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of the area of cortical injury, where one often recognized the presence 
of scar tissue or degenerated cellular elements. 

| shall analyze the data further with respect to the six conditions 
mentioned in a preceding section, which some writers have regarded 
as likely to affect the vascularity of tissues bordering a lesion. 


Locality —Topographically, the injuries inflicted to the neopallium in_ the 
experimental animals covered seven of the ten areas differentiated by For- 
tuyn.* The cortical fields spared were c, f’ and k. In all probability the 
condition in the three areas would not be different from that in other fields, if 
there were injuries in them. Rats 2, 4 and 9 had lesions on both hemispheres. 
In most instances macroscopically and microscopically the parts adjoining a lesion 
were more vascular than other parts of the cortex, no matter in what topographic 
or functional areas the lesion was located and whether it was on one or both 
hemispheres. 

Another point relevant to the question of locality is the position of the injury 
in relation to the large blood vessels. The outer surface of the rat’s cortex is 
supplied mainly by the middle cerebral artery. Most of the lesions cut off one or 
more branches of this vessel. Only in rats 2b and 8&8 was the injury pretty far 
from the large branches. But the results showed that the high vascularity of the 
surrounding tissues was not in any way affected by their contiguity to, or remote- 
ness from, the large vessels. 

When a vascular trunk was interrupted by a lesion, the region formerly supplied 
by its terminals was still of normal vascularity. The interrupted terminals usually 
lost their old affiliation and entered into intimate relations with neighboring trunks. 
It was in such instances that an originally anastomosing capillary was more likely 
to enlarge its caliber and become an important communicating twig between two 
large branches. Thus, in the case of the rat at least, the results do not support 
the view of Campbell and others that the interruption of a vascular trunk does 
incalculable damage to the region normally supplied by it as well as to other 
parts adjacent to, or even remote from, that region. 

Sise—The size of the lesions varied widely in the experimental cases. The 
total area ranged from 1.5 to 10.3 per cent (in rats with injuries to both hemi- 
spheres I added together the separate lesions). The size of the lesion on one 
hemisphere varied from 0.4 to 6.2 per cent. Other things being equal, the larger 
the lesion the more feeding vessels cut off from the neighoring parts. This is 
especially true when these parts are situated at some marginal region, e. g., the 
occipital pole. In spite of the differences in the extent of the wounds, higher 
vascularity was found generally in cortical tissue adjoining large as well as small 
lesions. 

Shape—The experimental lesions were in different forms: horseshoe-shaped, 
roundish, S-shaped, pear-shaped, round, ring-shaped and rhomboid. Pains were 
taken to make a perfect ring-shaped lesion. The trephine was driven deep, and a 
perfect circle was described on the cerebral cortex. But the circumsected cortical 
mass was usually displaced by hernia of the hippocampus, owing probably to intra- 
cranial pressure. Consequently the lesion became round, instead of ring-shaped. 
7. Fortuyn, A. E. B. D.: On the Cell Laminations of the Cerebral Cortex 
in Some Rodents, Arch. Neurol. & Psychiat., Path. Lab. 6:221, 1914. 

8. Campbell, A. W.: Histological Studies on the Localisation of Cerebral 
Function, London, Cambridge University Press, 1905. 
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The only one approaching success was in rat 7. Since the neopallium derives its 
blood supply mainly from the large trunks on the outer surface of the brain, a 
perfect ring will cut off the chief vascular channels from the encircled mass. The 
only source of circulation, apart from the possibility of new blood vessels growing 
into this region, is through capillary anastomoses with other parts underneath the 
lesion. This should be a good test of the possibility of forming adequate vascular 
channels through a limited source of supply. A horseshoe-shaped lesion is also 
good for the same reason; an example was in rat 1. The enclosed cortical mass 
in both animals was profusely supplied with capillaries. Notwithstanding the 
different forms of the lesions, the results showed the same general tendency: 
The parts adjoining a cortical wound received a richer blood supply than usual. 

Depth—tThe deeper the wound, the less the chance for a cortical mass, espe- 
cially when partially or completely encircled by injuries, to form vascular anasto- 
moses with adjacent normal tissue in a particular direction. The ring-shaped and 
horseshoe-shaped lesions are good examples. There was, of course, a limit for 
the depth of a ring-shaped injury. When it reached the lateral wall of the lateral 
ventricle, the cylindric cortical mass would be completely isolated and perhaps 
absorbed later. In most animals the injuries involved all six layers of the cortex. 
Two wounds (rats 4a and 8) touched the superficial parts of the hippocampus. 
The undercut in rat 4b was largely in the corpus callosum, and that in rat 9b 
(fig. 4) was in the internal granular layer. The lesion in rat 2a (figs. 2 and 3) 
reached only the second layer at its deepest part. At certain levels of the injuries 
only the first, or zonal, layer was involved. It happened several times that 
mechanical pressure was the only effect registered, without any actual destruction 
of tissue. In short, the depth of the experimental lesions ranged from superficial 
mechanical pressure, through the six layers of the cortex, down to the hippo- 
campus, yet the tissues surrounding the lesion generally showed rich vasculari- 
zation. 

Time. —The range of the interval between the operation and the injection was 
sufficiently wide, from ten to ninety-five days. In fact, an effort was made to 
parallel this study with the psychologic investigations of the effects of lesions of 
the brain, especially those performed in the University of Chicago laboratory. 
Before a psychologic test is given the animal is usually allowed from ten to four- 
teen days for recovery from the operation. For a long study the animal is kept 
in the laboratory for two or even three months. Intervals of from ten to ninety- 
five days should be sufficient to afford insight into the trophic condition of the 
cortical tissues surrounding a lesion during the whole career of the animal as a 
psychologic subject. 

Theoretically, the vigorous repairing process immediately following an injury 
may cause an increase of blood supply to the adjoining tissues, and the enriched 
supply may soon subside. On the other hand, Buytendijk contended that the 
circulatory disturbance is serious at first but may be restored later. As to the 
time factor, my results are positive; it has little to do with the vascular or trophic 
condition of the tissues surrounding a lesion. The surrounding regions generally 
showed increased vascularity, no matter whether the injection into the brain was 
made ten or ninety-five days after operation (compare the camera tracings of 
rat 2a and 9b, figs. 3 and 4). 

Kind of Operation—Three types of instrument were used for the operations: 
trephine, needle and electric thermocautery. One may consider the wounds caused 
by the first two types of instrument as wounds resulting from mechanical destruc- 
tion, while those caused by the third type are wounds from mechanical destruction 
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as well as from burning. I should mention also the effects of mere pressure, 
Macroscopically and microscopically there was no substantial difference between 
the effects of injuries produced by mechanical destruction (rat 2b, fig. 2, and 
rat 9b, fig. 4) and those of injuries caused by the combined form of destruction 
and heat (rat 2a, fig. 2 and 3, and rat 3, fig. 2). The adjoining parts were gen- 
erally more vascular than other regions. This was even true following mechanical 
pressure without actual loss of tissue. Contrary to Buytendijk’s contention, heat 
produced no more thrombosis than mechanical destruction. 


SUMMARY AND CONCLUSIONS 

The vascular condition of the tissue adjoining a cortical lesion has 
been studied in nine rats by means of the injection technic, with the 
following results: 

The vascularity of such regions was apparently increased. This 
was evidenced by one or more of the following changes: a greater num- 
ber of blood vessels, a larger diameter oi the feeding vessels and richer 
capillary anastomoses. This was true irrespective of the topographic 
or functional locality of the lesion, its size, its shape, the depth reached, 
the length of time from operation to injection and the manner of inflict- 
ing the injury. 

The increased vascularity of the adjoining tissues assures their ade- 
quate nutrition. 

Histologic changes alone of the nerve elements near the wound con- 
stitute a safe guide for determining the extent of the lesion. 

There is an increase of vascularity in the tissue adjoining a central 
lesion; thus, such a region is assured normal or supernormal nutrition. 


STUDIES IN MULTIPLE SCLEROSIS 


VII. SIMILARITIES BETWEEN SOME FORMS OF “ENCEPHALOMYELITIS” 
AND MULTIPLE SCLEROSIS 


TRACY J. PUTNAM, M.D. 


BOSTON 


The suggestion that multiple sclerosis represents a late stage of a 
process which is recognized in its acute stage as acute “myelitis” or 
“encephalomyelitis’” of certain types dates well back into the last cen- 
tury.'. The scene of battle has changed somewhat and now centers less 
about the question whether the lesions of multiple sclerosis are pro- 
gressive—it appears to be almost universally accepted that they are— 
than about the more specific point as to whether the disseminated foci 
of degeneration seen in the group of “demyelinating encephalo- 
myelitides” or encephalomyelopathies most definitely represented by the 
postvaccinal and postmeasles forms represent an acute form of typical 
sclerotic plaques. The issue is a difficult one in itself, for it consists 
in attempting to compare an acute lesion with a chronic one. This 
difficulty is increased by the fact that several varieties of lesions may 
often be observed in each case of the same disease. The subject has 
been further beclouded because the etiology of both groups is still the 
subject of warm discussion; and certain hypotheses, such as that of 
the existence of a special group of ectodermotropic viruses, have been 
injected into it. It appears worth while, therefore, to reexamine the 
question on a purely descriptive basis, taking into account the case 
reports already published, the recent experimental data and the results 
of a study of a group of pathologic specimens examined in this labora- 


tory with a view to settling some of the controversial points. 


CONSIDERATIONS PRIORI 


If one admits that multiple sclerosis is a disease with an evolution 
one should be able to reconstruct a picture of what the first stages are 
Read before the American College of Physicians, Philadelphia, April 29, 1935. 
The expenses of this investigation were defrayed by the Multiple Sclerosis 
Fund of Harvard University. 

From the Neurological Unit, Boston City Hospital, and the Department of 
Neurology, Harvard Medical School. 

1. von Leyden, E., and Goldscheider: Die Erkrankungen des Ruckenmarkes 
und der Medulla oblongata, in Nothnagel, H.: Specielle Pathologie und Therapie, 
Wien, A. Holder, 1897, vol. 10. 
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like. Since areas of loss of myelin occur with little gliosis and since no 
intense gliosis is observed without a loss of myelin, it seems probable 
that degeneration of myelin is an early step in the formation of a 
sclerotic plaque. The myelin is doubtless phagocytosed. In many 
plaques the axis-cylinders are degenerated. When any such intense 
destruction occurs, infiltration with lymphocytes is likely to result. Small 
lesions, even old ones, are usually perivascular. The description corre- 
sponds closely to what is observed in “encephalomyelitis” (fig. 1). 

To trace the process in the opposite direction—myelin, once it is 
degenerated, is not reformed in the central nervous system of adults,? 
lymphocytes and phagocytes disappear in the course of time from areas 


Multiple Encephalomyel tis 


Normal” 


Fig. 1—Diagram of the histology of a typical lesion of multiple sclerosis (left) 
compared with that of a typical lesion of “disseminated encephalomyelitis” (right). 
In both instances myelin (stippled) is lost. Axis-cylinders (heavy black lines) 
are damaged in both diseases but more so in “encephalomyelitis.” Glial nuclei 
(oval, irregular, single nucleolus and fine chromatin) are increased in both, more 
perhaps in “encephalomyelitis,” in which many show hyperstainability of the cyto- 
plasm which may even appear ameboid. In multiple sclerosis a network of fine 
glial fibers has been laid down in older areas. Gitter cells (large cells with 
small round nuclei) carrying products of breakdown appear wherever myelin 
destruction is intense. Lymphocytes (dark, round, castellated nuclei) appear 
rarely in multiple sclerosis but frequently in “encephalomyelitis.” Congestion and 
occasional extravasations of red cells are frequent in “encephalomyelitis.” 


of degeneration and injury to white matter leads to the formation of a 
glial scar containing connective tissue only if connective tissue 1s injured. 

2. Putnam, T. J.; McKenna, J. B., and Morrison, L. R.: Studies in Multiple 
Sclerosis: The Histogenesis of Experimental Sclerotic Plaques and Their Rela- 
tion to Multiple Sclerosis, J. A. M. A. 97:1591 (Nov. 28) 1931. 
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It is probable that the more gradually injury is produced, the larger the 
proportion of axis-cylinders which are spared; and a direct estimation 
shows less disparity between the lesions of ‘“‘encephalomyelitis” and those 
of multiple sclerosis in this respect than has been generally supposed, 
as will be shown later. 
ANAMNESTIC DATA 

The situation would be far clearer if it were possible to obtain a 
history of the onset following measles or vaccinia—the two infections 
most frequently found to precede “disseminated encephalomyelitis’”—in 
any large series of cases of definite multiple sclerosis, as it is possible 
to elicit a history of early syphilis in many cases of tabes. Although it 
is common enough to find that the first symptoms or later exacerba- 
tions of multiple sclerosis occur 1n association with acute infections of 
many varieties (in 4.2 per cent of five hundred and sixteen case reports 
collected by von Hoesslin *), measles and vaccinia are seldom mentioned 
among them; nor are there many instances in which patients suffering 
from postmeasles ‘‘encephalomyelitis” have survived long enough con- 
ceivably to permit the formation of gliotic lesions (a matter of months) 
and then have come to autopsy. I have been able to find reports of only 
three cases in the literature. 

The case most satisfactorily described and best known is that of 


Walthard.* 


A 3 year old girl became stuporous, and choreic movements developed five days 
after the outbreak of a measles rash. On examination she was found to have 
paraplegia and signs of bronchopneumonia. She improved slightly but then lapsed 
again into coma. Convulsions developed, and she died four and a half weeks after 
the onset. 

Autopsy showed the presence of scattered foci of demyelinization, chiefly in 
the white matter of the hemispheres and brain stem. The outlines of these patches 
were irregular, and the author contrasted this with the sharp outlines of typical 
sclerotic plaques. The foci contained masses of fat-laden cells, and there was 
perivascular infiltration with phagocytic elements and lymphocytes. No plasma 
cells were seen. The axis-cylinders were largely destroyed, though in the illus- 
trations they appear distinctly better preserved than the myelin. There were no 
cystic areas. 


The author expressed the belief that the disease process was entirely 
different from that of multiple sclerosis, on the grounds that the myelin 
degeneration was diffuse and ill defined and there was such a widespread 
destruction of axis-cylinders. (Whether or not these are valid grounds 
for differentiation will be discussed later.) He stated that he was 
inclined to the belief that the condition more closely resembled diffuse 

3. von Hoesslin, R.: Ueber multiple Sklerose: Exogene Aetiologie, Path- 
ogenese und Verlauf, Munich, J. F. Lehmann, 1934, p. 101. 

4. Walthard, K. M.: Spatstadium einer “Encephalitis” nach Masern, Ztschr. 
f. d. ges. Neurol. u. Psychiat. 124:176, 1930. 
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sclerosis. This seems entirely reasonable; but in some cases at least, 
of diffuse sclerosis, typical sclerotic plaques may be seen. 

In the case just described the changes were only a few weeks old, 
From general pathologic experience it seems improbable that true 
sclerotic plaques could develop in so short a time. Particular interest 
attaches, therefore, to the less well known cases of Cramer ® and of 
Schlesinger.® 


In Cramer’s case, that of a girl aged 19, paraplegia developed immediately 
after an attack of measles. The condition improved, and then the symptoms 
recurred. About a year after the onset psychic abnormalities were noticed. The 
patient became irritable, sleepless and suicidal and had to be confined in a hospital 
for patients with mental disease. No neurologic abnormalities were noticed. An 
abscess of the hip and a decubitus ulcer appeared. The patient died twenty-one 
months after the onset. 

At autopsy irregular disseminated foci were observed. Microscopically the 
process was most marked in the neighborhood of vessels. In only one lesion was 
there complete absence of myelin; in others occasional sheaths could still be 
stained. Fat cells were numerous. These areas contained intact axis-cylinders. 
There were no areas of secondary degeneration. In some lesions in the cord the 
axis-cylinders were swollen and apparently degenerating. 

Schlesinger’s case, reported from Obersteiner’s laboratory, was that of a boy 
aged 7 years. During the development of a measles rash he became extremely 
drowsy. After the acute disease was over he was extremely weak and was awk- 
ward in using his hands. Two or three weeks after the attack of measles he had 
headache, and his vision failed. The paresis of the limbs at first improved but 
then grew worse again. 

On examination fourteen months after the onset the outstanding manifestations 
were atrophy of the optic nerve, an indefinite sensory loss and ataxia. There was 
incontinence of urine and feces. During the patient’s stay in the hospital his 
speech became scanning, decubiti developed and there were signs of bronchitis. 
He died twenty-two months after the onset of symptoms. 

Autopsy revealed the presence of numerous areas of myelin destruction in the 
cord, brain stem, cerebellum and hemispheres. The ganglion cells were little 
affected. The lesions involved gray and white matter indiscriminately. 

Three types of lesions were distinguished. In one type all the normal nerve 
structures, except occasional axis-cylinders, were degenerated, and there was 
marked proliferation of glia and fat-laden cells. In another type the myelin was 
entirely destroyed, but the axis-cylinders were preserved. There was glial fibrosis 
but little phagocytosis of the products of myelin destruction. A third type con- 


sisted of areas in which the myelin stained only faintly—‘shadow” plaques, such 


as have been frequently described in cases of multiple sclerosis. 


Measles “encephalitis” was not recognized as an entity at the time 
of the publication of Cramer’s and of Schlesinger’s case reports, and the 
diagnosis was not made. The histories given are typical, however. In 


5. Cramer, A.: Beginnende multiple Sklerose und akute Myelitis, Arch. f. 


Psychiat. 19:667, 1888. 
6. Schlesinger, H.: Zur Frage der akuten multiplen Sklerose und der Ence- 


phalomyelitis disseminata im Kindesalter, Arb. a. d. neurol. Inst. a. d. Wien. 


Univ. 17:410, 1909. 
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both cases the anatomic diagnosis of multiple sclerosis seems entirely 
justified by the description given. 

The Outcome of Nonfatal “Encephalomyelitis.’—It is sometimes 
stated that the postvaccinal and postmeasles nervous complications end 
either in death or in recovery.” This appears not to be an invariable 
rule, however. Persistent sequelae have been reported in a large number 
of cases by McAlpine,* by Stout and Karnosh® and by Ford.'® They 
consist chiefly of hemiparesis, paraplegia, atrophy of the optic nerve and 
ataxia. In some instances late relapses and exacerbations have been 
reported. 

An important point in this connection is that, while the ‘‘encephalo- 
myelitides” which follow measles and vaccinia show a fairly constant 
pathologic picture post mortem, by far the larger number of examples 
of this same picture which have been reported have occurred without 
known infectious antecedents. The conditions have been classified as 
neuromyelite optique, disseminated encephalomyelitis and acute multiple 
sclerosis and under other names. In two of the three cases to be 
described in which the symptoms were acute there was no history of 
infection, yet the condition in these two cases closely resembled that in 
the third, which definitely followed vaccination. In some instances a 
similar pathologic process appears to be the result of a noninfectious 
agent. So with multiple sclerosis—the onset or exacerbations may 
seem to follow not only infection but an injury, pregnancy,* carbon 
monoxide poisoning '' or some other exogenous cause, while in other 
instances no external factors may be found. 


EXPERIMENTAL DATA 

Lesions resembling those of ‘disseminated encephalomyelitis’” were 
produced in a dog by Claude '* by the injection of minute doses of 
tetanus toxin. Although he gave no illustrations of the foci, the descrip- 
tion is sufficiently detailed to leave no doubt as to the nature of the 
process. Similar disseminated foci developed in an animal inoculated 
7. Redlich, E.: Ueber ein gehauftes Auftreten von Krankheitsfallen mit den 
Erscheinungen einer Encephalomyelitis disseminata, Monatschr. f. Psychiat. u. 
Neurol. 64:152, 1927. 

8. McAlpine, D.: Acute Disseminated Encephalomyelitis: Its Sequelae and 
Its Relationship to Disseminated Sclerosis, Lancet 1:846, 1931. 

9. Stout, R. E., and Karnosh, L. J.: Acute Disseminated Encephalomyelitis : 
Its Clinical Manifestations and Sequelae, J. A. M. A. 101:667 (Aug. 26) 1933. 

10. Ford, F. R.: Nervous Complications of Measles, with Summary of Litera- 
ture and Publication of Twelve Additional Case Reports, Bull. Johns Hopkins 


Hosp. 43:140, 1928. 


11. Hilpert, P.: Kohlenoxydvergiftung und multiple Sklerose, Arch. f. Psy- 
chiat. 89:117, 1929. 
12. Claude, H.: Myélite expérimentale subaigtie par intoxication tétanique, 


Arch. de playsiol. norm. et path. 29:843, 1897. 
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with Aspergillus fumigatus by Ceni and Besta.'* An excellent descrip- 
tion is given, and some drawings are reproduced which also demonstrate 
that the lesions belong in the group under discussion. 

Claude’s work has been repeated and confirmed in this laboratory," 
Among a large series of dogs inoculated with varying amounts of 
tetanus toxin, two presented a syndrome entirely similar to the one 
that Claude described. One of these animals died a month later, and 
microscopic preparations showed the presence of multiple disseminated 
foci, mostly perivascular, in which myelin was severely damaged or 
destroyed and in which proliferation of astrocytes and a perivascular 
infiltration sometimes with microglia and sometimes with lymphocytes 
occurred. The axis-cylinders were well preserved in most of these 
patches. 

The second animal recovered from the acute lesions and was killed 
fifteen months later. Sections showed fewer areas of a similar type, 
except that there were less perivascular infiltration and a definite fibrous 
gliosis. 

The lesions in the first animal corresponded closely, therefore, to the 
criteria usually accepted for “disseminated encephalomyelitis,” namely, 
a perivascular distribution of myelin damage and infiltration with 
lymphocytes. In this instance the axis-cylinders were better preserved 
than in some cases in man. The lesions in the second animal were 
sclerotic plaques with practically intact axis-cylinders. 

Further experiments in which demyelinization was produced by 
carbon monoxide poisoning and in which emboli of various types showed 
that it is a general rule that—at least in some experimental animals—the 
acute breakdown of myelin is followed at first by an exudate, sometimes 
gliogenous, sometimes hematogenous, and finally by gliosis.*. The 
experiments most pertinent to the present discussion were those in 
which a venous obstruction was produced in the brain.'* Under these 
circumstances there was in the majority of cases a diffuse glial prolifera- 
tion in the affected white matter, the myelin underwent gradual degenera- 
tion and its place was taken by a dense astrocytic scar. In most lesions 
the axis-cylinders were practically unaffected. 

A similar sequence of myelin breakdown, glial and lymphocytic infil- 
1 


tration and finally fibrous gliosis was produced by Ferraro '* by means 


13. Ceni, C., and Besta, C.: Sclerosi in placche sperimentale da tossici asper- 
gillari, Riv. sper. di freniat. 31:125, 1905. 

14. Putnam, T. J.; McKenna, J. B., and Evans, J.: Experimental Multiple 
Sclerosis in Dogs from Injection of Tetanus Toxin, J. f. Psychol. u. Neurol. 
44:460, 1932. 

15. Putnam, T. J.: Studies in Multiple Sclerosis: IV. “Encephalitis” and 
Sclerotic Plaques Produced by Venular Obstruction, Arch. Neurol. & Psychiat. 
33:929 (May) 1935. 

16. Ferraro, A.: Experimental Toxic Encephalomyelopathy, Psychiatric 
Quart. 7:267, 1933. 
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of repeated injections of cyanide. In these experiments the axis- 
cylinders were relatively well preserved in some lesions but destroyed in 
others. 

All these experiments have been criticized chiefly on the ground that 
the histologic pictures produced have differed in details from those of 
“encephalomyelitis,’ on the one hand, and multiple sclerosis, on the 
other. Occasion will be taken later to draw the experimental results 
also into the comparison between the two types of human disease. 


MORPHOLOGIC COMPARISON OF MATERIAL FROM HUMAN SOURCES 

In succeeding sections an attempt will be made to compare the acute 
disease with the chronic one, not case by case, but tissue by tissue, 
drawing as close an average as possible of the variations in each but 
also paying attention to the limits of variation. The data for comparison 
will be drawn largely from the literature. For multiple sclerosis the 
great source book is Dawson’s monograph.'* In addition, the works of 
Steiner,’* Pette,’’ Hassin *° and others will be referred to. For the dis- 
seminated encephalomyelopathies there is no single great source, unless 


' Data derived from special studies in this labora- 


it is Spatz’ review.” 
tory of three cases of “disseminated encephalomyelitis” and fourteen 
cases of multiple sclerosis will be added. 

Loss of myelin is a cardinal feature of the histologic picture of 
multiple sclerosis, particularly emphasized—perhaps even overempha- 
sized—by the Weigert stain. Reconstructions show that smaller patches 
surround venules like a sleeve ** (fig. 2). There is a certain tendency 
to symmetrical arrangement and to involvement of periventricular areas 
and the optic chiasm. The subcortical arcuate fibers are often spared. 

So far, all observers are agreed. The older accounts, repeated in 
most textbooks, state that the lesions are entirely devoid of myelin, that 
they have rounded, clearly defined borders and that they are independent 
of the architecture of the tissues. While such lesions doubtless exist, 
being particularly common in the brain stem, and are tempting to photo- 
graph, variants are almost equally common elsewhere in the nervous 


17. Dawson, J. W.: The Histology of Disseminated Sclerosis, Edinburgh, R. 
Grant & Son, 1916; Tr. Roy. Soc. Edinburgh (pt. 3) 50:517, 1916. 

18. Steiner, G.: Krankheitserreger und Gewebsbefund bei multipler Sklerose, 
Berlin, Julius Springer, 1931. 

19. Pette, H.: Infektion und Nervensystem, Deutsche Ztschr. f. Nervenh. 
110:221, 1929. 

20. Hassin, G. B.: Studies in the Pathogenesis of Multiple Sclerosis, Arch. 
Neurol. & Psychiat. 7:589 (May) 1922. 

21. Spatz, H.: Die Anatomie der Psychosen, in Bumke, O.: Handbuch der 


Geisteskrankheiten, Berlin, Julius Springer, 1930, vol. 7. 


22. Falkiewicz, T.: Zur Pathogenese der multiplen Sklerose, Arb. a. d. neurol. 


Inst. a. d. Wien. Univ. 28:172, 1926. 
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system. They are best studied in the white matter of the hemispheres, 
where there is less chance of confusion between primary plaques and 
the results of secondary degeneration than in the cord. The use of 
thin sections and of the classic Weigert or Pal stain rather than the 
iron-mordanted variants will tend to increase the number observed. In 
almost any case areas may be observed in which the myelin is barely 
altered, being merely beaded or thinned (‘shadow areas’’) ; others, in 
which active breakdown is in progress and myelin or its fatty breakdown 
products are being phagocytosed in droplets; others, in which the 
phagocytic process has apparently subsided, leaving occasional distorted 


sheaths or none behind. Small areas of destruction of myelin are 


Fig. 2—Multiple sclerosis. An “early” plaque. Weigert stain. 
almost invariably perivascular and round or oval. Large areas may be 
rounded but just as often are irregular or fade imperceptibly into com- 
paratively normal tissue (fig. 5). “Islands” of preserved myelin may 
be left relatively intact in denuded areas, usually about venules. 
Occasionally bands of myelinated fibers mark off concentric areas of 
demyelinization—the “maplike” or “terraced” plaques. There appears to 
be no sharp line between multiple sclerosis and some forms of diffuse 


sclerosis." 


23. Wertham, F.: Small Foci of Demyelinization in the Cortex and Spinal 
Cord in Diffuse Sclerosis: Their Similarity to Those of Disseminated Sclerosis 
and Dementia Paralytica, Arch. Neurol. & Psychiat. 27:1380 (June) 1932. 
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sv definition the group of ‘‘encephalomyelitides” under discussion 
involves also demyelinization. In the cases of acute involvement, for 
example, most of the postmeasles and postvaccinal ones, the areas of 
demyelinization are numerous, small and perivascular. As in multiple 
sclerosis, the vicinity of the ventricle is a frequent site of plaques. In 
general, complete absence of myelin is the exception. The sheaths are 
thinned or beaded, or the myelin is being phagocytosed in droplets or 
as fat. Very close parallels may be observed, however, between such 
lesions and the smaller, obviously more acute plaques in multiple scle- 
rosis (fig. 3). The irregular contour of larger, obviously confluent areas 


Fig. 3.—Postvaccinal encephalitis. A small area of demyelinization is shown. 
Weigert stain. 


may also be nearly duplicated in cases of multiple sclerosis of long 
standing. Rounded areas of loss of myelin have been described in 
instances of encephalopathy in which the clinical history as well as the 


paucity of acute “inflammatory” changes is evidence of a comparatively 


slow development.*! 
In the lesions produced in experimental animals, the early changes 
in the myelin were mild and breakdown of myelin was still in progress 


24. Hassin, G. B., and Bassoe, P.: Multiple Degenerative Softening Versus 
Multiple Sclerosis, Arch. Neurol. & Psychiat. 7:613 (May) 1922. 


| G > | 
Ba | 


1298 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


at the end of ten months (fig. +). Concentric areas of loss of myelin 
were observed by Ferraro in his dogs poisoned with cyanide. 

Changes in the Axis-Cylinders.—Since the publication of Charcot’s 
description it has been universally recognized that typical plaques of 
multiple sclerosis contain a large proportion of preserved axis-cylinders, 
The persistence of axons is such a cardinal point in the pathologic 
picture that many articles on the subject leave the impression that all 
are intact in all sclerotic plaques. This is certainly not the case, and 
modern pathologists who have made intensive studies of the disease 
(for example, Dawson, Spielmeyer, Jakob, Hassin and Bertrand) all 
agree that axons are seldom undamaged and are often completely 
destroyed and that secondary degeneration is common. Quantitative 
estimations of the proportion of fibers surviving are admittedly rare, for 
obvious reasons. 


In the hope of obtaining some sort of an idea, however crude, of the degree 
of destruction of axis-cylinders, the available material was assembled from the 
laboratory collection which was prepared in such a way that the number of 
plaques per block could be counted and the plaques cou!d then be divided into those 
in which axis-cylinders were substantially intact, those in which they were severely 
damaged and those from which they were practically absent. The estimates were 
necessarily somewhat arbitrary. The stains employed were either the ordinary 
Weigert and Bielschowsky types used on adjacent sections from the same block, 
or the Mallory or the Masson connective tissue stain on material fixed in formal- 
dehyde, which gives an adequate differentiation of both myelin and axis-cylinders 
for the present purpose. Sections of the spinal cord were excluded on account of 
the confusion caused by secondary degeneration. 


Thirty-five plaques from eleven subjects were studied. In four of 
them no definite diminution in the number of axis-cylinders could be 
observed on casual inspection. In thirteen plaques there was an unmis- 
takable decrease in number, and in eighteen they were absent or the 
number was so far decreased that some high power fields were devoid 
of them. 

In general, it appeared that smaller, acute plaques contained a larger 
proportion of axis-cylinders, while large plaques, especially those 
bordering on the ventricle, contained few (figs. 6 and 7). It is possible 
that a larger proportion of plaques containing preserved axis-cylinders 
would have been observed in specimens from the cord than in those 
irom the hemispheres. 

The available information in regard to the changes in the axis- 
cylinders in the acute “‘encephalomyelitides” is far less complete. It 
appears that there is an even wider range of variation than in multiple 
sclerosis. Areas may be seen, however, in which myelin appears 
irreparably damaged and yet the axis-cylinders seem merely spread 
apart by infiltration (fig. 8). 


Fig. 4—Experimental venous obstruction in a dog,!5 showing the loss of 


myelin thirteen months after operation. 


Fig. 5—Multiple sclerosis of several years’ standing. Note the irregular 


diffuse loss of myelin in the two plaques near the ventricle. 
figure 6.) 


(Compare with 
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Fig. 6—Multiple sclerosis. Section from the same block as that shown in 
figure 5 but stained by Davenport’s method for axis-cylinders. Note that the loss 
of axis-cylinders almost parallels the loss of myelin in the plaque farther from 
the ventricle and that the axis-cylinders are entirely destroyed in the lesion border- 
ing on the ventricle. 


Fig. 7—Enlargement of a portion of figure 6, to show the complete absence 
of axis-cylinders. The wavy gray lines are glia fibrils. The axis-cylinders are 
perfectly stained elsewhere in the section. 
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Fig. 8—Postvaccinal encephalitis. Relative persistence of axis-cylinders in an 
area of loss of myelin. 


Fig. 9—Practically complete preservation of the axis-cylinders in a completely 
demyelinated area ten months after experimental venous obstruction.15 
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The lesions produced in animals by the injection of tetanus toxin 
and by obstruction of venules have been characterized by the practically 
complete preservation of axons even in areas in which the myelin was 
completely destroyed (fig. 9). A parallel to the loss of axis-cylinders 
in the more severely damaged areas in multiple sclerosis and of 
“encephalomyelitis” is furnished, however, by certain forms of arterial 
embolism and carbon monoxide poisoning.” 

Cellular Proliferation, Perivascular Infiltration and “Inflammatory” 
Phenomena.—The site of a collection of cells about a vessel in the central 
nervous system suggests the idea of an infection, despite the fact that 
recent investigations have shown that accumulations ef lymphocytes and 
polymorpkonuclear cells may occur under circumstances in which infec- 
tion can be excluded.*’? Whether such phenomena should be called 
inflammatory or not is a problem which need not be dealt with here. 
It is probably wiser to confine the question to the single point as to 
how far the infiltrations observed in cases of multiple sclerosis corre- 
spond to those seen in cases of acute demyelinating diseases. 

The fact that perivascular infiltrations occur in some (but not all) 
sclerotic plaques has been universally recognized since Charcot gave 
his description. It is generally admitted that the majority of the infil- 
trating cells are phagocytic and presumably microglial. Rod _ cells, 
another variant of the microglia, are occasionally seen in cases of 
multiple sclerosis. Proliferation of astrocytes, both diffusely through- 
out the tissue and in perivascular accumulations, is fairly constant. 
Acutely swollen “ameboid” astrocytes and even regressive glial changes 
are occasionally seen. There is often meningeal infiltration. 

There has been some controversy as to the place occupied by lympho- 
cytes. Most pathologists who have investigated the subject have reported 
seeing a few, and Symonds *" has given convincing evidence that large 
accumulations may be seen. In some of the cases that were studied 
in this laboratory rings of cells of characteristic morphology were noted 
about vessels. There is a possibility that the round nuclei of fat-laden 
microglia may be mistaken for lymphocytes, but in one specimen from 
a patient who had had the disease for eighteen years appropriate stains 
for lipoids demonstrated that a perivascular collection of round castel- 
lated nuclei was not microglial. In the infiltration in one plaque even 
a few polymorphonuclear cells were observed. 

25. Cone, W., and Barrera, S. E.: The Brain and the Cerebrospinal Fluid 
in Acute Aseptic Cerebral Embolism, Arch. Neurol. & Psychiat. 25:523 (March) 
1931. Yu-Lin, Ch’eng: Symptomatic Inflammation, ibid. 31:1247 (June) 1934. 

26. Symonds, C. P.: Pathological Anatomy of Disseminated Sclerosis. Brain 


47:36. 1924. 
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Microglial and astrocytic phagocytosis and progressive and regressive 
changes in the astrocytes are almost regularly described as occurring 
in the acute ‘“‘encephalomyelitides.” The diffuse glial infiltration even in 
the most active forms may closely resemble the fresher patches of 
multiple sclerosis. There is a variation from case to case in the relative 
degree of lymphocytic and glial infiltrations, respectively. An attempt 
has been made to divide the group into inflammatory and degenerative 
forms on this basis, but a survey of the literature and of the material 
in this laboratory makes such a distinction appear unjustified. As in 
multiple sclerosis, both types of infiltration may occur in the same case 


Fig. 10—A group of cells, some of which have the morphology of lymphocytes. 
Appropriate staining of adjacent sections from the same block failed to show 
the presence of fat or myelin about the same vessel. Specimen from a patient with 
multiple sclerosis who had had symptoms for eighteen years. Iron hematoxylin 
stain of a frozen section. 


(Spielmeyer ** gives some striking examples), and either may occur in 
the relatively well defined postvaccinal and postmeasles forms.** 


27. Spielmeyer, W.: Infektion und Nervensystem, Ztschr. f. d. ges. Neurol. u. 
Psychiat. 123:161, 1930. 
28. Ferraro, A., and Scheffer, I. H.: Encephalitis and Encephalomyelitis in 


Measles, Arch. Neurol. & Psychiat. 25:748 (April) 1931. Globus, J. H.: Inflam- 


matory Disease of the Central Nervous System: So-Called Nonsuppurative 
Encephalitis and Encephalomyelitis, ibid. 28:810 (Oct.) 1932. 
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Lymphocytic infiltrations are doubtless more common in the “encephalo- 
myelitides” than in multiple sclerosis and more common in the acute 
than in the older lesions of both groups. 

All the glial reactions encountered in the acute “encephalomyelitides” 
were reproduced in the lesions resulting from venous obstruction in 
animals, including the formation of rod cells. Lymphocytic infiltrations 
were inconspicuous. Lymphocytes and plasma cells occurred in some 
of the lesions produced by tetanus toxin, but in others the response was 
exclusively glial. An interesting observation was made by Ferraro ' 
in the areas of demyelinization produced by chronic cyanide poison- 


Fig. 11.—*Disseminated encephalomyelitis.” Note the perivascular accumula- 
tion of yellow pigment and the mural thrombus. Masson’s stain. 


ing. In sixteen of these experiments a purely glial response was 
obtained ; in two there were marked lymphocytic infiltrations. 

Glial Fibrosis —The glial scar is one of the most striking features 
of the lesions of multiple sclerosis, and it is sometimes stated that in 
no other disease does such a dense gliosis occur. This is probably 
incorrect. A careful comparison of the densest plaques of multiple 
sclerosis with areas of intense secondary degeneration about cysts of 
softening of arteriosclerotic origin two or more years old showed that 
the gliosis was at least as heavy in the latter condition as in the former. 
Further, it was observed that many plaques show only a moderate glial 
fibrosis, especially those in the hemispheres. They appear even grossly 
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Fig. 12.—Multiple sclerosis. Note the perivascular accumulation of yellow 
pigment. Masson’s stain. 


Fig. 13.—‘Disseminated encephalomyelitis.” There is shown a clot with fibrin, 
leukocytes and pigment within a vessel. Masson’s stain. 
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Fig. 14.—Multiple sclerosis. There is a mass of débris and yellow pigment 
within a vessel. Masson’s stain. 


Fig. 15.—Multiple sclerosis. There is fibrous closure of a small vessel near 
the ventricle. Masson’s stain. 


| 
" 


PUTNAM—MULTIPLE SCLEROSIS 1307 


as rarefied areas, softer than the surrounding tissues, and microscopically 
the glial network is filmy. 

The gliosis is well known to be chiefly isomorphous; that is, the 
glia fibers are laid down parallel to the axis-cylinders. It seems as if 
the axons form a scaffold for the new fibers, as fibrin does for fibroblasts 
in tissue cultures. In certain plaques, however, the fibers radiate from 
blood vessels, and in these it is almost invariably observed that axis- 
cylinders as well as myelin have degenerated. 

Glial fibrosis is, of course, absent in most cases of “encephalo- 
myelitis” unless the patient has survived for several months, as in the 
cases reported by Cramer, Schlesinger and Walthard. There is 
frequently, however, a proliferation of astrocytes, which might be 
interpreted as the forerunner of gliosis. In Ferraro’s animals and in 
the animals in this laboratory discernible gliosis began at about three 
months and was apparently still increasing at the end of fifteen months. 

Vascular Changes.—Descriptions of the vascular changes in cases 
of multiple sclerosis and also of “encephalomyelitis” are usually limited 
to the adventitial infiltrations. The cells encountered have already been 
described. They need to lie for only a short period against the vessel 
wall before they become included by proliferation of the adventitial cells. 
This can be observed even in most cases of encephalitis of only a few 
days’ duration. 

More significant, perhaps, is the engorgement of vessels, which has 
been mentioned by practically all who have described the acute 
“encephalomyelitides” and is occasionally mentioned in regard to multiple 
sclerosis. In both groups of cases in the collection, dilatation and 
apparent proliferation of vessels are striking. In both diseases, but 
especially in the acute one, perivascular hemorrhages and deposits of 
pigments may occur (figs. 11 and 12). Clots are frequently observed 
in the vessel in association with the acute encephalitides ** and rarely in 
association with multiple sclerosis,*® but in the latter disease obliterated 
vessels are common (figs. 13 to 15). The vascular changes and their 
possible importance will be discussed more at length in another paper. 


COMMENT AND SUMMARY 

Sufficient data now appear to be available to settle the question of 
the relation of the acute disseminated “encephalomyelitides” to multiple 
sclerosis. Two cases have been reported in which a patient became ill 
for the first time with symptoms of cerebral involvement in the course 
of measles and passed through a course of remissions and exacerbations 


29. Kreider, P.: Measles Encephalomyelopathy with Venous Thrombosis, to 
be published. 


30. Putnam, T. J.: Material in preparation. 
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for several months and in which typical plaques of multiple sclerosis 
were noted at autopsy. Lesions closely resembling those of both diseases 
have been produced in animals by the use of tetanus toxin, by the 
experimental obstruction of cerebral venules and by chronic cyanide 
poisoning. All the histologic characteristics of ‘“encephalomyelitis” may 
be seen in varying degrees in the more acute plaques of multiple scle- 
rosis. The axis-cylinders may be preserved in the lesions of “encephal- 
omyelitis” and may be destroyed in the plaques of multiple sclerosis, 
Glial fibrosis is the one distinguishing characteristic of multiple scle- 
rosis, but it is not constant and is probably to be considered merely 
as evidence of chronicity. The structural differences between the two 
diseases can be explained as due to the intensity and duration of the 
diseases. Any consideration of the etiology of either the acute or 
the chronic disease should take into account the natural history. 


Case Reports 


GLIOMATOSIS OF THE LEPTOMENINGES 


Greorce S. Manon, M.D., NASHVILLE, TENN. 


Although the earlier literature contains many references to tumors 
of central nerve tissue characterized by local or extensive invasion of 
the leptomeninges, now known to be gliomas, methods for a more exact 
description and classification of such neoplasms based on the differential 
characteristics of the predominant cell have been employed only in rela- 
tively recent work. Originally, and even as late as 1924 and 1926, many 
of the cases of gliomatosis of the leptomeninges were reported as 
instances of sarcomatosis of the meninges. With the introduction of 
adequate staining methods, critical workers began to publish reports 
of new cases of this type and to restudy the old ones; it has been con- 
cluded? from the information thus acquired that practically all cases 
of leptomeningeal involvement small-round-cell (sarcomatous) 
tumors are examples of gliomatosis, and true sarcomatosis of the 
meninges is extremely rare. 

Before 1926 there had been reported fifty-six cases of sarcomatosis 
and twenty cases of gliomatosis of the leptomeninges. Detailed refer- 
ences, abstracts and comparative tables, including all these cases, are 
contained in the papers of Rach,? Jacob,* Ford and Firor * and Schu- 
berth.’ To these may be added sixteen subsequent cases of diffuse 
tumor of the meninges, reported by Cairns and Russell, Connor and 
Cushing,'” Bailey and Cushing,"* Bailey (cases 1 and 2), Fried,'¢ Fro- 

From the Department of Pathology of the Vanderbilt University Medical 
School. 

1.(a) Bailey, P., and Cushing, H.: Medulloblastoma Cerebelli, Arch. Neurol. 
& Psychiat. 14:192 (Aug.) 1925. (b) Connor, C. L., and Cushing, Harvey: 
Diffuse Gliomas of the Leptomeninges, Arch. Path. 3:374 (March) 1927. (c) 
Bailey, Percival: Intracranial Sarcomatous Tumors of Leptomeningeal Origin, 
Arch. Surg. 18:1359 (April) 1929. (d) Fried, B. M.: Sarcomatosis of the Brain, 
Arch. Neurol. & Psychiat. 15:205 (Feb.) 1926. 

2. Rach: Ztschr. f. Heilk. (supp.) 28:78, 1907. 

3. Jacob, A.: Ztschr. f. d. ges. Neurol. u. Psychiat. 3:249, 1910. 

4. Ford, Frank R., and Firor, W. M.: Primary Sarcomatosis of the Meninges, 
Bull. Johns Hopkins Hosp. 35:65 (March) 1924; Gliomatosis of the Meninges, 
ibid. 35:108 (April) 1924. 


5. Schuberth: Diffuse Sarcomatosis and Gliomatosis in the Meninges of the 
Central Nervous System, Deutsche Ztschr. f. Nervenh. 93:34, 1926. 

6. Cairns, Hugh, and Russell, Dorothy: Intracranial and Spinal Metastases 
in Gliomas of the Brain, Brain 54:377 (Dec.) 1931. 
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ment, Dechaume and Christy * and Marchand and Picard,* making up 
to date ninety-two reported cases of diffuse tumor of the leptomeninges 
classified as either sarcomatosis or gliomatosis. According to Connor 
and Cushing, the cases of Cassirer and Lewy (case 1) and Markus, 
and possibly also those of Schaede (case 1) and Nonne, may be accepted 
as instances of true sarcomatosis in the old literature. The more recent 
cases of Fried, Connor and Cushing (case 1), Marchand and Picard 
and Bailey (cases 1 and 2) have received study adequate to justify the 
classification of the condition as true sarcomatosis. Hence, of the ninety- 
two cases of diffuse meningeal tumor originally reported as instances 
of either sarcomatosis or gliomatosis, only nine may be accepted as cases 
of true sarcomatosis, while the remaining eighty-three may be accepted 
as cases of gliomatosis. There is no doubt as to the nature of the 
condition in the majority (seventy-one) of the eighty-three previously 
reported cases of leptomeningeal gliomatosis, for in these cases there 
were one or more large primary tumors in the cerebrum, cerebellum or 
spinal cord, and the leptomeningeal involvement could be easily recog- 
nized as a secondary extension to the leptomeninges. Even the histo- 
logic nature of the primary glioma in most of these seventy-one cases 
may be fairly accurately diagnosed today in spite of the meager descrip- 
tions available and the insufficient differential methods used in the origi- 
nal studies. However, there are twelve cases of diffuse leptomeningeal 
gliomatosis in which a gross primary tumor was lacking and in which, 
in contrast to the massive or nodular secondary extensions of a primary 
intracerebral neoplasm, the condition manifested itself in a diffuse milky 
thickening of the leptomeninges, grossly similar to chronic leptomenin- 
gitis; the diagnosis in these cases of gliomatosis was, with two excep- 
tions to be mentioned, based on negative rather than on positive evidence. 
The case to be reported resembles these twelve cases and in addition 
presents some features not previously reported. 


REPORT OF A CASE 

R. H., a farmer aged 32, was admitted to the Vanderbilt University Hospital 
on Oct. 11, 1934. The history was obtained from the patient and his father. As 
a child the patient had had frequent sick headaches, but he had been free from them 
since the age of 10 years. He had always been of a remarkably cheerful disposi- 
tion. There was no history of any nervous or mental disorder in the family. The 
patient had had an enlargement in the neck for fifteen years. 

Two years before admission, he had a sudden attack of severe bitemporal and 
occipital headache associated with vomiting. Mild muscular tremors and twitch- 
ings of all extremities developed, which lasted about one hour. About a month 
later he had another attack, characterized by more marked tremors, irrational 
speech and visual hallucinations. At about this time he began to notice impair- 
ment of the sense of smell, but he never had any olfactory hallucinations. The 
convulsive seizures continued to occur during the next year, recurring at intervals 
of from three to four weeks, growing increasingly more severe and finally being 
attended by clonic convulsions of the extremities. The attacks were usually 
preceded by an aura which the patient described as a weak, dizzy feeling, with 


7. Froment, J.; Dechaume, J., and Christy, H.: Meningeal Diffuse Tumors, 
Lyon méd. 145:813 (June 22) 1930. 
8. Marchand, L., and Picard, J.: Ann. d’anat. path. 6:1122, 1929. 
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tingling sensations over the whole body. When an attack occurred consciousness 
was lost for a period of from thirty minutes to six hours, and the returning con- 
scious state was usually attended by hallucinations and unintelligible speech lasting 
for two or three days. For several days after an attack there were tingling and 
numbness over the lower part of the face on both sides, but no change was noted 
in the patient’s disposition or character in the intervals between attacks. About a 
year and a half before his admission to the hospital hearing became impaired in 
the right ear, and there developed vertigo, associated with unsteadiness of gait, 
with staggering to the left. No tinnitus was present. A year before his admission 
vision began to fail, and bilateral blindness gradually developed. At about that 
time there was a spontaneous remission in the headaches and convulsions, which 
lasted for three months. Nine months before his admission the attacks returned 
and began to recur more frequently. Three weeks before the present hospitaliza- 
tion the patient was admitted to a hospital for patients with mental disease, from 
which he was transferred to this institution. 

Examination—The patient was fairly well developed and well nourished; his 
temperature, pulse rate and respiratory rate were normal. He was well oriented 
and cooperative but gave evidences of visual hallucinations during the period of 
examination. Memory was fair, being better for remote than for recent events. 
His disposition was cheerful and his intellect fair. When he spoke, the words 
and syllables were often run together, and the meaning of words was often 
confused. 

The neck was slightly stiff, and there was a soft diffuse enlargement of the 
thyroid. The blood pressure was 120 systolic and 82 diastolic. General physical 
examination otherwise gave essentially negative results. 

There was complete bilateral anosmia. The patient was completely blind, and 
the pupils did not react. There was low degree choking of both disks with 
marked secondary atrophy of the optic nerves. The extra-ocular movements were 
normal, and there was no ptosis or nystagmus. Facial sensation and the corneal 
reflexes were normal, and the muscles of mastication were unimpaired. There was 
weakness of central type affecting the right side of the face. Hearing was appar- 
ently diminished in both ears, but the results of audiometric tests were unreliable. 
Otherwise the cranial nerves showed normal function. General sensation was nor- 
mal. There was no weakness of the extremities and no spasticity or hypotonia. 
The deep reflexes were normal and equal. The response to plantar stimulation was 
normal, and there was no clonus. A slight ataxia of all four extremities was 
present, but it was equal on the two sides. The gait and station could not be 
observed. 

Urinalysis and examination of the blood, including the Wassermann test and 
estimation of the nonprotein nitrogen, sugar and carbon dioxide content of the 
blood, gave normal results. 

Roentgenograms of the skull showed extensive erosion of the dorsum sellae 
and prominent diploic markings in the frontal region on both sides. 

With the patient under anesthesia induced by tri-bromethanol in amylene 
hydrate, supplemented by local anesthesia, a ventricular puncture was performed 
on the left side on October 16. The cerebrospinal fluid was under greatly increased 
tension. Eighty cubic centimeters was withdrawn and replaced by air. Ventriculo- 
grams showed a marked dilatation of both lateral ventricles and of the third ven- 
tricle, without deformity or displacement. 

Course —Immediately after ventriculography the ventricle was again tapped, 
and the excess air and a considerable amount of fluid were evacuated. Examina- 


1312 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


tion of the fluid showed 200 white blood cells per cubic millimeter. One observer 
reported seeing a few gram-positive diplococci; however, this observation was not 
confirmed. After ventriculography the right pupil reacted to light, contracting to 
the size of a pinpoint. 


The patient was somewhat drowsy, but his condition was otherwise satisfactory 


until 5 a. m. on the following morning. At that time the blood pressure rose 


rapidly to 240 mm. of mercury; the pulse rate and respiratory rate became 


slow, 
and the patient could not be aroused. 


Ventricular puncture, with removal of 
110 cc. of fluid, gave temporary relief, but the patient did not rally; acute pul- 
monary edema developed, and he died at 9:40 a. m. 


Fig. 1—Brain showing leptomeningeal changes. 


Necropsy—Examination was performed two and one-half hours after death. 
The lungs showed a few healed, calcified tubercles. Except for that, routine gross 
and microscopic examination of the viscera gave negative results. 

The dura was tense and bulging, and many large cerebral herniations presented 
externally along the superior sagittal sinus anteriorly and over the great wings 
of the sphenoids. The herniations had eroded the great wing of the left sphenoid. 
The bony floors of the anterior and middle fossae of the cranial cavity were of 
tissue-paper thinness. 

The brain weighed 1,740 Gm. The convolutions appeared markedly flattened. 
The leptomeninges over the entire cerebrum showed slight thickening and had a 
milky, yellowish-white appearance, suggesting a chronic proliferative meningitis 
(fig. 1). Palpation revealed the affected areas to be definitely indurated rather 
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than softened, as would be expected had a purulent process been present. This 
process of thickening of the leptomeninges was most evident over the olfactory 
bulbs, over the whole inferior surface of the frontal lobes, in both sylvian fissures, 
extending well up onto the lateral convexities of the hemispheres, and over the 
cerebellum, especially over the vermis and the inferior surfaces of the lateral 
lobes. In the aforementioned regions the meningeal thickening was often suffi- 
ciently marked to obscure the sulci and gyri; this was best seen over the cere- 
bellum, where the milky white thickening of the meninges involved irregular 
areas of considerable extent, overlying and completely obscuring the cerebellar 
surface markings. Even over the superior convexities of the hemispheres there 
was some evident milky cloudiness of the meninges, though it was not so pro- 
nounced as in the areas first listed. In the latter areas (over the convexities) the 
thickening and cloudiness became most evident along the lines of the sulci after 


A 


Fig. 2—A, gross cerebellar nodule (natural size); 8B, microscopic cerebellar 


nodule (* 13). 


fixation of the brain in a 10 per cent solution of formaldehyde. No circumscribed 
masses of tumor tissue were evident on the exterior of the medulla, pons, base of 
the brain, cerebellum or cerebral hemispheres; there was no evident block at the 
fourth ventricle. Only the part of the cord which could be removed through the 
foramen magnum was obtained. 

On section, the leptomeninges were seen to be thickened everywhere; in many 
sections, such as at the tips of the frontal lobes, the cerebellum and the sylvian 
fissures, the thickening amounted to as much as 1 mm. In the cortex of the right 
lateral border of the cerebellum was a pear-shaped tumor, 1 cm. in diameter, 
sharply defined and composed of firm white tissue (fig. 2). After the tumor 
had been located by section, it was found to be evident externally as an elevation 
projection 2 or 3 mm. above the surface of the cerebellar lobe. 

The ventricular system showed marked dilatation throughout. The cavity 
of the third ventricle was partially occluded by a thick layer of firm white tissue, 
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filling in the floor and the lateral portions of the wall, but the lumen was still 
patent. The ependyma of both lateral ventricles was remarkable by reason of 
many small white granulations, and the roof of the right lateral ventricle at about 
its midpoint (anteroposteriorly ) showed beneath the ependyma a nodule, 1 em, in 
diameter, projecting 2 or 3 mm. above the general surface and having a color 
darker than that of the surrounding ependyma. 

Microscopic Examination: Sections were taken from the gross cerebellar 
nodule, the vermis, several areas of both cerebellar lobes, representative areas of 
the lateral and superior cerebral convexities, both optic tracts and olfactory bulbs 
and the underlying frontal lobes, the sylvian fissures, the tips of the temporal 
lobes, the upper part of the fourth ventricle, two different levels of the third 
ventricle, the lateral ventricles and the upper part of the cervical region of the 
cord. Paraffin sections were stained with hematoxylin and eosin and by Perdrau’s 
method and also with the phosphotungstic acid-hematein and with Mallory’s 
aniline blue stain, according to Davidoff’s modification for formaldehyde-fixed 
tissue. Finally, representative sections were stained by the Pilcher-Owings 
method ® for metallic impregnation of neuroglia cells in paraffin sections of formal- 
dehyde-fixed tissues. 

Under low power magnification the macroscopic nodule in the cerebellum had 
the appearance of a greatly swollen folium. It was richly cellular and showed 
no trace of the normal architecture of a folium. It displaced the adjacent folia 
laterally and infiltrated the contiguous molecular layers, while the deep portion 
underwent gradual transition from a tumor nodule to a normal folium. The 
impression could not be escaped that the nodule was actually the tip of a folium 
swollen to macroscopic size by a neoplastic process. The nuclei in the central 
portion were close together; those in the deep and superficial portions were 
rather widely separated. In the deep portion this separation was due to edema. 
In the superficial portion the loose structure was real, for the nuclei lay on the 
strands or in the interstices of a faintly acidophilic syncytial network. There 
were no areas of necrosis, but little lakes of edema were found even in the central 
and superficial portions, and necrotic cells (pyknotic nuclei, etc.) were scattered 
throughout the tumor. Mitotic figures were numerous; as many as from two 
to four could be seen in a single high power field. The tumor was richly sup- 
plied with blood vessels. In sections stained with hematoxylin and eosin the 
nuclei appeared of moderate though varying size. They were round, oval or 
even slightly elongated, were moderately dark owing to chromatin arranged in 
coarse granules and lacked nucleoli. No cytoplasm was seen in sections stained 
with hematoxylin and eosin except in the superficial portion, where it formed a 
loose syncytium, which was faintly acidophilic. But in sections stained with the 
phosphotungstic acid-hematein and with the Pilcher-Owings stain (fig. 3) many 
cells had a tadpole shape, due to a now evident long, tapering cytoplasmic process. 
Many of the cells had bipolar processes. The cells with round nuclei were sur- 
rounded by only a thin, ragged mantle of cytoplasm, without any processes. 
Rarely a cell was seen with a large vesicular, nucleolated nucleus surrounded by 
abundant well defined cytoplasm. These cells were thought to be neuroblasts. 
Coarse specifically staining neuroglia fibrils were abundant in the central por- 
tion of the nodule, and such fibrils were present but less abundant in the periph- 
ery (fig. 4). The only reticulum in the nodule was that in the walls of the blood 
vessels. 

9. Pilcher, C., and Owings, E.: A Stain for Neuroglia in Formaldehyde- 
Fixed Paraffin Sections, Arch. Neurol. & Psychiat. 35:351 (Feb.) 1936. 
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In all sections from the cerebellum there were multiple foci of gliosis. These 
occurred on the surface of the folia and first became evident as an increase in 
the number of the larger neuroglia nuclei. There were many gradations of the 
process, and as the nuclei increased in number the folia became swollen. As the 
next step in the process the most superficial zone was observed to form a loose 
mass of cells histologically identical with those seen in the superficial part of the 
larger tumor or in the meningeal metastases. At several points this loose cel- 
lular mass extended among the fibers of the thickened overlying meninges. Fre- 
quently, just beneath the zone of Purkinje cells were seen areas of loose gliosis 
separating the molecular and the granular layer. One folium had, presumably by 
these changes, been converted into a microscopic nodule (fig. 2). The division into 
molecular and granular layers was still faintly discernible; mitoses were much 


Fig. 3—Central portion of the cerebellar nodule (Pilcher-Owings stain; 
1200). From Pilcher and Owings *; used by permission of the authors. 


less frequent than in the gross nodule, and there was no invasion of the adjacent 
folia. There was no constant relationship between the gliosis of the folia and the 
degree of involvement of the overlying meninges. 

The leptomeninges in all sections from the cerebrum, cerebellum and_ spinal 
cord were markedly thickened by collagenous tissue. The degree of thickening 
varied from point to point. It was most marked in sections from the cerebellum, 
sylvian fissures and inferior surfaces of the cerebrum, but there was no greater 
degree of involvement over the gross cerebellar nodule than was seen in several 
other regions. Over the superior and lateral cerebral convexities the collagenous 
thickening was extreme and compact. In some locations the thickening was 
slight over the gyrus but marked as it extended into the sulcus. Generally the 
fibrosis had fused the two layers of the leptomeninges, but vestiges of the sub- 
arachnoid space were still evident as smooth-walled spaces lying open in the deepest 


level of the thickened meninges. 
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Metastatic tumor cells were infrequent in sections from the cerebral convexities 
but were present in great numbers in sections from the cerebellum, sylvian fis- 
sures and inferior cerebral surfaces. The cells occurred as large, loose masses 
that lay in the subarachnoid spaces and were histologically identical with the cells 
in the superficial zone of the gross nodule. However, no mitotic figures or glia 
fibrils were present in these groups; the cells showed no polar processes, and no 
reticulin was demonstrable by Perdrau’s method. Smaller groups of similar 
cells were scattered intimately through the meninges, lying within the interstices 


Fig. 4—A, coarse intercellular fibrils in the center of the gross cerebellar 
nodule (phosphotungstic acid-hematein stain; & 900); B, bundle of polar spongio- 
blasts in the subarachnoid space (phosphotungstic acid-hematein stain; > 375). 


of the collagenous stroma. Perdrau’s method demonstrated the absence of reticulin 
in these masses. The Pilcher-Owings stain demonstrated a unipolar process for an 
occasional one of these cells. A third type of group of metastatic cells occurred 
either in the subarachnoid space or among the collagen bundles of the meninges. 
The nuclei were elongated and closely applied to each other, forming bundles. 
The cytoplasm was finely fibrillated, and many coarse intercellular specifically 
staining neuroglia fibrils were seen. The whole group was so compact that only 
occasionally could a polar process be defined. No reticulin could be demonstrated 
among these cells. In spite of the intimate relation between many of these 
groups of cells and the collagenous stroma there seemed to be no doubt that the 
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cell groups were not fibrous tissue elements but represented invasive tumor cells 
that had infiltrated the meninges and differentiated to the point of acquiring polar 
processes and both intracellular and extracellular fibrils. 

There was nowhere any retrograde perivascular infiltration or direct invasion 
of brain substance by tumor cells from the overlying meninges. 

The tissue stenosing the third ventricle consisted entirely of dense fibrous 
gliosis. At several points the ependyma had ruptured and there lay partially 
detached into the ventricular lumen masses of cells histologically indistinguishable 
from the first type, described as lying within the subarachnoid spaces. The granu- 
lation over the walls of the lateral ventricles had a similar composition. 


COM MENT 


The type of tumor described is unusual. The individual cells, both 
in the macroscopic nodules and in the meninges, were morphologically 
either medulloblasts or spongioblasts. Yet the tumor tissue as a whole 
was not characteristic of medulloblastoma, glioblastoma multiforme or 
spongioblastoma polare and could not be fitted into any of the usual 
schemes of classification. Many different interpretations can be put 
on the microscopic observations, and it appears impossible to state defi- 
nitely the origin of the tumor. 

According to one possible interpretation, the changes over the sur- 
face of the cerebellum seem to have the greatest significance, as the 
leptomeningeal process might be considered to have originated from 
the multiple foci over the surface of the cerebellum. The foci of mod- 
erate glial proliferation might be considered as the least advanced lesions, 
and as such benign, so to speak, and not yet contributing to extensions 
of the tumor growth in the leptomeninges. The merely thickened folia, 
the desquamating folia, the microscopic nodule and the gross tumor 
might be interpreted as increasingly advanced stages of a process which 
appeared spontaneously and almost simultaneously in multiple inde- 
pendent foci over the surface of the cerebellum. This interpretation 
makes it necessary to suppose that some foci underwent more rapid 
growth than others; that the proliferating cells in these foci became 
more undifferentiated in character and had a tendency to form increas- 
ingly malignant (i. e., invasive) neoplastic tissue; that, in consequence, 
the gross cerebellar nodule was not alone in having a malignant neo- 
plastic nature and contributing by the invasiveness of its component 
cells to the leptomeningeal process, and that, given more time, there 
would have been several macroscopic tumor nodules in the cerebellum. 
An unavoidable objection to such an interpretation is that tumors of 
the brain have not been proved to change their histologic nature, and 
such a change must be hypothesized if this interpretation is to stand. 

If the foregoing hypothesis is not accepted, it might be urged that 
the gross cerebellar nodule was after all the primary growth respon- 
sible for the leptomeningeal changes. But the evident and _ striking 
disproportion between the chronicity of the leptomeningeal process and 
the small size and rapidly growing character of the cerebellar nodule 
cannot be ignored and speaks against the priority of this cerebellar 
lesion; it has been noted also that the leptomeninges over the nodule 
showed no greater involvement than did the leptomeninges of several 
other areas. 

The multiple lesions over the surface of the cerebellum cannot be 
explained as retrograde invasion of the tumor from the meninges, 
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because there was nowhere any perivascular infiltration of cells and 
nothing which can be interpreted as more direct invasion of the cere- 
bellum. The possibility must be considered that the lesions resulted 
secondarily from irritation of the cerebellar surface by a chronic menin- 
gitis. In that event, however, one would expect to find the same process 
over the surface of the cerebrum, and such was not the case. Also, 
groups of cells histologically indistinguishable from those in the 
meninges were seen to be desquamated from the surface of many foci, 
though in greatest numbers from the surface of the gross tumor, and 
it is recognized that although a secondary irritation of the surface of 
the brain (as from a chronic leptomeningitis) causes gliosis in the 
underlying tissue, the proliferating cells are astrocytes, not the more 
undifferentiated types which were found in the cerebellar foci. 

Another explanation for the origin of the leptomeningeal process 
may be found in the symmetrical growth partially filling the third ven- 
tricle. The proliferated subependymal tissue, like the cerebellar foci, 
evidently was contributing to the production of tumor cells which entered 
the stream of cerebrospinal fluid and then invaded the leptomeninges, 
It would be impossible to say with certainty, however, that the growth 
in the third ventricle antedated the cerebellar foci. The growth in the 
ventricle may have been equally responsible with the cerebellar foci 
for the production of the leptomeningeal process, but there is no evi- 
dence that it was alone the primary tumor growth. The true nature 
and significance of granular ependymitis in such cases remain to be 
determined. Nodules of proliferated subependymal glia are frequently 
reported to occur as concomitant changes in cases of gliomatosis of the 
leptomeninges, but it has been pointed out!’ that similar changes may 
be observed in such unrelated conditions as dementia paralytica and 
acute meningitis. 

Two other possible explanations of the origin of the leptomeningeal 
process remain: 1. There may have been an undiscovered tumor of the 
brain or spinal cord. A tumor in the first location seems unlikely in 
view of the care with which the brain was examined. It cannot be 
stated that there was no tumor in the spinal cord, because the cord was 
not examined. But the lack of all clinical evidence of such a tumor 
makes its presence unlikely. 2. One might hypothesize, as did Froment, 
Dechaume and Cristy, that the leptomeningeal tumor arose from lepto- 
meningioblasts that took on neuroglial characteristics. There is no evi- 
dence to support such a hypothesis. 

Among the eighty-three cases of leptomeningeal gliomatosis reported 
in the literature, there have been found only twelve cases of diffuse 
gliomatosis of the meninges without a macroscopic primary tumor." 

10. Wertham, Frederic, and Wertham, Florence: The Brain as an Organ, New 
York, The Macmillan Company, 1934. 

11. Connor and Cushing.1» Schuberth® (case 1). Froment, Dechaume and 
Christy.?. Coupland and Pasteur: Tr. Path. Soc. London 38:26, 1887 (case 1). 
Schroder: Monatschr. f. Psychiat. u. Neurol. 6:352, 1899. Cassirer and Lewy: 
Ztschr. f. d. ges. Neurol. u. Psychiat. 61:119, 1920 (case 2). Bassoe, P., and 
Shields, C. L.: J. Nerv. & Ment. Dis. 44:385, 1916. Kaiser, Hans: Diffuse 
Primary Sarcomatosis of the Leptomeninges, Beitr. z. path. Anat. u. z. allg. Path. 
62:265, 1916. Rach? (case 4). Jacob. Redlich: Jahresb. f. Psychiat. u. Neurol. 
26:351, 1905. Hadden, W. B.: Tr. Path. Soc. London 36:13, 1885. 
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A definite diagnosis of gliomatosis, based on adequate differential stain- 
ing, has been made in only two of these twelve cases, the case of Connor 
and Cushing '” and that of Froment, Dechaume and Cristy.’ The case 
of Connor and Cushing is unique in that the primary tumor was found 
in a microscopic nodule of medulloblastoma in a lateral recess of the 
fourth ventricle. One cannot know definitely the nature of the disorder 
in nine of the other cases, in which it was diagnosed variously as sar- 
comatosis, endothelioma, endothelial sarcoma, etc., and in the one of 
Schuberth, in which the condition was considered possibly infectious 
but more probably neoplastic, and it is chiefly on negative evidence that 
those cases are classified as instances of gliomatosis. I feel justified, 
then, in stating that in the literature to date there are found only two 
proved cases of diffuse leptomeningeal gliomatosis without a macro- 
scopic primary tumor in the central nervous system. The case just 
reported may or may not be included with these two, according to the 
way one interprets the evidence. But it seems that the evidence is in 
favor of regarding it as a case of leptomeningeal gliomatosis without 
a gross primary tumor in the central nervous system. 


SUMMARY 

A case of diffuse gliomatosis of the meninges is described. 

The tumor cells were relatively young and undifferentiated, being 
identifiable as medulloblasts and polar spongioblasts, varying in differ- 
entiation in different localities. The spongioblasts produced intercellular 
fibrils. Although the individual cells could be identified, the gross tumor 
was not characteristic of any of the recognized types of glioma. 

The evidence in the case is not sufficient to explain the origin of 
the leptomeningeal process. It is suggested that the leptomeningeal 
tumor may have originated (1) in multiple foci diffuse over the cere- 
bellar surface, the gross nodule being only the furthest advanced of 
these foci; (2) in the gross cerebellar nodule as a “primary” tumor 
growth; (3) in the growth in the floor of the third ventricle; (4) from 
an undiscovered primary tumor of the brain or spinal cord, or (5) from 
meningioblasts that took on neuroglial characteristics. Serious objec- 
tions may be raised to each of these hypotheses. 

It is suggested that this case may be added to the two cases previ- 
ously reported in the literature in which gliomatosis of the meninges 
arose without a macroscopic primary tumor. 

It is further suggested that every uncertain tumor of this general 
type should be studied with the understanding that it may be glioma- 
tous, even though no primary tumor may be demonstrable grossly. The 
term “sarcomatosis of the meninges” should be discarded as a term to 
be loosely used to designate invasion of the leptomeninges by small 
round cells. 
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Clinical and Pathologic Notes 


PUERPERAL ECLAMPSIA 
A Neuropathologic Study 


I. B. Dramonp, M.D., CHicaco 


Assistant Professor of Neuropsychiatry, University of Illinois, College of Medicine 


The clinical picture of puerperal eclampsia undoubtedly suggests a 
severe toxic state. Such a view is amply confirmed by the histologic 
observations of the condition of the visceral organs—the liver and espe- 
cially the kidneys. Reports of detailed histopathologic studies of the 
central nervous system are scarce. As Dr. R. H. Jaffé gave me the 
opportunity to make a study of five cases of puerperal eclampsia, | 
am reporting here briefly the results of my observations on the changes 
in the central nervous system. 


REPORT OF CASES 

Case 1—Mutltipara; eclampsia in labor; death seven hours after delivery. 
Edema and rarefaction of the brain; degenerative changes of ganglion cells; pro- 
gressive (proliferative) reaction of the glia, blood vessels and meninges; increase 
in the microglia; glial nodule in medulla with mild perivascular infiltration, 

History —A white woman aged 33 was admitted to the Cook County Hospital 
on June 15, 1933, in a stuporous condition and died the next day. Relatives stated 
that the patient had never had convulsions until recently. She was in the eighth 
month of her ninth pregnancy. 

Examination.—On admission the patient was obese and well nourished. She was 
stuporous ; respiration was stertorous, and there was a bloody froth at the mouth. 
The temperature was 100 F.; the pulse rate, 96, and the respiratory rate, 24. The 
blood pressure was 172 systolic and 118 diastolic. Both eyelids were slightly 
edematous. The pupils reacted to light. There was no rigidity of the neck. The 
heart and lungs were essentially normal. There was a slight pitting edema of the 
ankles. The fetal heart tones were not heard. The cervix was soft and dilated 
1% fingerbreadths. The urine contained albumin (4 plus) and many hyaline and 
granular casts. 

Course —The patient had five convulsions. A dead fetus was delivered. The 
patient remained comatose and died seven hours later. The clinical diagnosis was 
eclampsia in labor. 

Summary of the Gross Postmortem Observations (Dr. R. H. Jaffé).—Exami- 
nation disclosed eclamptic nephropathy with distinct thickening of the basement 
membrane of the glomerular tufts and slight proliferation and lipoid infiltration 
of the epithelium of the tufts; slight thickening of the wall of the afferent arteri- 
oles and moderate thickening of the intima of the interlobular and arciform arteries ; 
moderate fatty degeneration of the tubular epithelium (weight of the kidney, 


From the Division of Neuropathology (Dr. G. B. Hassin), the University of 
Illinois, College of Medicine. 
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490 Gm.) ; moderate fatty changes in the liver, with irregularly scattered focal 
areas of necrosis (weight of the liver, 2,840 Gm.) ; moderate hypertrophy of the 
heart (weight, 415 Gm.); focal bronchopneumonia of the lower lobes of both 
lungs, hyperplasia and softening of the spleen (weight, 260 Gm.) and a puerperal 
uterus. 

The brain weighed 1,160 Gm. The leptomeninges were congested but showed 
no other gross changes. 

Microscopic Postmortem Observations—The brain substance was edematous 
and more or less rarefied. The most noteworthy changes were in the ganglion 
cells, which exhibited marked chromatolysis and in some areas (motor areas, cornu 
ammonis and medulla) were severely degenerated. Many of the ganglion cells, 
including their axons and dendrites, were swollen; their nuclei were often dis- 
placed, and the nuclear membranes were dimly outlined or borken up. Some 
ganglion cells were reticulated; others were shrunken or elongated or appeared as 
shadows and liquefied. Neuronophagia was marked. The oligodendrogliocytes were 
swollen and increased in number. The Hortega cells (microglia cells) were numer- 
ous, especially in the cornu ammonis and in the regions of the inferior olivary bodies. 
In the medulla there was a focus or a nodule which consisted of proliferated glia 
cells and microglia cells (fig. 14). A few of the adjacent smaller vessels were 
infiltrated with plasma cells and lymphocytes (fig. 1B). 

The blood vessels in general were more or less congested, and the Virchow- 
Robin spaces were dilated. The capillaries were prominent; their endothelial and 
adventitial layers were hypertrophied and proliferated. Newly formed capillaries 
were not uncommon. The pia-arachnoid was distended; its meshes were widely 
separated and contained many histiocytes, fibroblasts and mesothelial cells and a 
few lymphocytes, polyblasts and red blood cells. The pial vessels were hyperemic, 
and their walls were thickened and slightly hyperplastic. The stroma of the 
choroid plexus appeared thickened and hyperplastic. The blood vessels were 
congested; the tuft cells were swollen, granular and vacuolated, and their nuclei 
were frequently pyknotic. 

Case 2—Multipara; eclampsia with two previous pregnancies; death in coma 
in tenth pregnancy. Edema and rarefaction of brain; marked degeneration of 
ganglion cells; numerous minute foct of softening; degenerated foci and small 
hemorrhages in basal ganglia and pons; proliferative and regressive changes in 
glia; sclerosis of cerebral and meningeal blood vessels; marked proliferative reac- 
tion of smaller blood vessels and capillaries; reactive aseptic meningitis. 

History —A Negress aged 33 was admitted to the Cook County Hospital on 
Oct. 17, 1933, in a comatose condition and died the next day. The patient had had 
ten pregnancies and several times had been delivered in the Cook County Hospital. 
The first admission was during the sixth pregnancy, which terminated in the 
seventh month in eclampsia. During the ninth pregnancy the patient had head- 
aches for two months, followed by dizziness, blurring of vision, insomnia and 
swelling of the ankles, face and hands. These symptoms gradually increased in 
severity and were associated with occasional vomiting and hematuria. The blood 
pressure at that time was 262 systolic and 160 diastolic; the urine contained 
4 plus albumin, red blood cells and a few granular casts. The Kahn test of the 
blood was negative. After induction of labor by bag a 7 month fetus was delivered. 
Seventeen months later the patient was readmitted, in her tenth pregnancy; she 
was in a state of coma, and she died the next day. 
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Examination.—The blood pressure was 240 systolic and 150 diastolic 


The 


urine gave a 4 plus reaction for albumin and contained many red blood cells 


Chemical analysis of the blood showed: urea nitrogen, 23 mg. per hundred cubic 
centimeters; uric acid, 5.5 mg., and sugar, 75 mg. 


B 


Fig. 1 (case 1).—A, a glial nodule in the medulla; B, perivascular lymphocytic 
infiltration of small blood vessels. Toluidine blue stain. 


Course—The course was afebrile. The patient had no 
remained comatose until death. 


convulsions and 
Because of the increase in the amount of uric 
acid in the blood the condition was regarded as eclampsia without convulsion. 
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Summary of the Gross Postmortem Observations (Dr. R. H. Jaffé).—Exami- 
nation disclosed eclamptic nephropathy with distinct thickening of the basement 
membrane of the glomerular tufts and extreme bloody engorgement of some of 
the tufts; hyaline droplet degeneration of the capsular and tubular epithelium; 
moderate sclerosis of the arterioles (weight of the kidneys, 400 Gm.) ; edema of 
the liver, with focal subcapsular areas of extreme capillary congestion (weight, 
1,660 Gm.) ; marked hypertrophy of the heart (weight, 550 Gm.) ; congestion of 
the spleen (weight, 250 Gm.) ; diffuse colloid goiter, and a puerperal uterus. 

The brain weighed 1,340 Gm. The convolutions were flattened; the brain 
substance was soft and very moist (edema). 


Microscopic Postmortem Observations —The brain substance was markedly 
edematous and more rarefied than in case 1. The ganglion cells also were more 
diffusely and severely affected. In addition, there were present: (1) minute mul- 
tiple foci of softening, (2) foci of degeneration and minute hemorrhages, (3) 
sclerosis and (4) proliferative changes in the small blood vessels and capillaries. 

The changes in many of the ganglion cells were similar to those described in 
case 1. However, a larger number of the ganglion cells exhibited so-called 
ischemic changes—shrunken and triangular shaped cells with pale stained and 
homogeneous cytoplasm and dark pyknotic nuclei, while others showed perinuclear 
or complete liquefaction. Neuronophagia was marked. The glia cells showed an 
increase, mainly in the form of glia nuclei and satellitosis. Mitotic figures were 
frequent. The number of microglia cells also was increased, especially in the 
cornu ammonis, basal ganglia and pons. On the other hand, regressive changes 
of the glia were not uncommon (white matter and basal ganglia). The outline 
of the cytoplasm of the cells was irregular, and the nuclei exhibited marked 
pyknosis (ameboid glia) and karyolysis (broken-up nuclei). 

The foci of softening were present mostly in the white matter and pons and 
consisted of compact collections of glia and microglia cells. Many were trans- 
formed into gitter cells. In the pons there were gitter cells within the peri- 
vascular spaces of the smaller vessels (fig. 24). The walls of these vessels 
were thickened and appeared edematous. 

The foci of degeneration and minute hemorrhages were scattered mainly in 
the basal ganglia. The foci of degeneration consisted of pale areas and con- 
tained severely degenerated ganglion cells (fig. 2B) and minute blood vessels. 
These vessels were greatly distended with blood, and the perivascular spaces were 
dilated and infiltrated with erythrocytes. The walls of these vessels appeared 
degenerated and stained poorly. The lumens of some blood vessels were occluded 
by leukocytes and cellular débris. Reactive glial phenomena within or around 
the foci were, as a rule, absent, except for a focus in the cortex of the motor 
area (fig. 3). The cells of this focus were glia and microglia (Hortega cells) 
and formed a distinct nodule. A small blood vessel, poorly outlined, lay within 
the focus, while the adjacent ganglion cells, including the Betz cells, were 
severely degenerated (fig. 4). 

The hemorrhagic foci contained many granules of blood pigment, some of 
which were enclosed within histiocytes. Some foci appeared as rings around the 
smaller blood vessels, the adventitial spaces of which were infiltrated with red 
cells. No reactive phenomena of any kind were present. 

The blood vessels showed two types of changes: The changes which were 
evidently of a chronic nature, namely, thickening and hyperplasia of the vessel 
walls (the media and the intima in some of the smaller cortical vessels appeared 
as a connective tissue band, and the lumens were occluded by an organized 
thrombus) ; the other changes consisted of proliferation of the endothelial and 
adventitial cells of the smaller blood vessels and capillaries, especially in the basal 
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ganglia, pons, medulla and cornu ammonis. Mitotic figures were frequent. A 
few of the blood vessels showed mild perivascular lymphocytic infiltration - newly 
formed capillaries were numerous. ? 


Fig. 2 (case 2).—A, a thickened small blood vessel (v) in the pons with a 
dilated perivascular space containing gitter cells (g.c.). Toluidine blue stain. B, 
a degenerated area in the optic thalamus, showing three small blood vessels (wv), 
their perivascular spaces (fp) filled with blood. Toluidine blue stain. 


The pia-arachnoid was hyperplastic in some areas. In others the meshes were 
widely separated and contained many histiocytes, occasionally filled with blood 
pigment, fibroblasts, erythrocytes, mesothelial cells and some lymphocytes. Around 
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Fig. 3 (case 2).—A focus of degeneration in the motor cortex. Near the 
center of the focus is a blood vessel. The cell masses are proliferated glia and 


Hortega cells. Toluidine blue stain. 
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Fig. 4 (case 2).—Motor cortex. The large multipolar cells are severely degen- 


erated Betz cells. Toluidine blue stain. 
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the cerebellum the meninges were hemorrhagic and contained many macrophages 
filled with blood pigment granules. 

The vessels of the leptomeninges like those of the cerebrum, were hyperplastic, 
and some showed thickening of the intima. The smaller blood vessels also 
exhibited active proliferation of their walls and, like the larger blood vessels, were 
dilated and hyperemic. 

The stroma of the choroid plexus was greatly thickened and contained many 
fibroblasts. The blood vessels also were congested, and their walls were thickened 
and hyperplastic. The tuft cells of the choroid plexus showed changes similar to 
those described in case 1. 

Case 3.—Multipara; postpartum eclampsia; sepsis, convulsion, coma and death 
four days after delivery. Meningeal and cerebral hemorrhage (in left basal 
ganglia) with invasion of lateral ventricles; minute foci of softening (and degen- 
eration) in pons and medulla; arteriosclerosis and plaques of calcification in basilar 
artery; cerebral edema and rarefaction of the nerve parenchyma; severe degenera- 
tive changes of ganglion cells; diffuse proliferation of gla, small blood vessels 
and capillaries; aseptic meningitis. 


History —A white woman aged 28 was admitted to the Cook County Hospital 
on Feb. 5, 1924, in coma following what was apparently a normal delivery. A 
month previously she had begun to complain of general malaise and backache, 
followed by swelling of the ankles and diarrhea. Labor had been short and 
apparently normal. Soon after delivery the patient complained again of general 
malaise and backache and became nauseated. She vomited twice and then appar- 
ently fell asleep, breathing heavily. A few hours later she was found on the 
floor in a convulsion which lasted for two minutes. A previous pregnancy had 
been normal, and the past history was without significance. 

Examination—The temperature was 99 F.; the pulse rate, 54, and the respira- 
tory rate, 24. The blood pressure was 132 systolic and 78 diastolic. The deep 
reflexes were exaggerated, and a Babinski sign was elicited bilaterally. The 
head was turned to the left and showed marked resistance when attempts were 
made to straighten it. The urine contained a good deal of albumin and many 
casts. The spinal fluid was blood tinged. 


Course.—A diagnosis of postpartum eclampsia was made, but because the 
patient had fallen out of bed the possibility of a fracture of the skull also was 
considered. The blood pressure gradually rose, and the temperature reached 
107 F. The patient died on Feb. 9, 1934, four days after admission to the hospital. 


Summary of the Gross Postmortem Observations (Dr. R. H. Jaffé).—Exami- 
nation disclosed massive hemorrhage in the region of the left basal ganglia, with 
invasion of the lateral ventricle; eclamptic nephropathy with distinct thickening 
of the basement membrane of the glomeular tufts and hyaline droplet degenera- 
tion of the capsular epithelium; dilatation of the afferent arterioles (weight of 
the kidneys, 340 Gm.) ; marked cloudy swelling of the liver (weight, 1,380 Gm.) ; 
infectious softening of the spleen (weight, 160 Gm.) ; suppurative endometritis, 
with retained degenerated placental tissue (cultures, hemolytic streptococci, staphy- 
lococci and atypical Bacillus Welchii). 

Microscopic Postmortem Observations —The white matter of the cerebrum and 
parts of the basal ganglia adjacent to the large hemorrhage were studded with 
numerous foci of extravasated blood cells and collections of gitter cells of varied 


sizes and shapes. Other foci appeared as rings around disrupted blood vessels. 
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The glia showed active proliferation, and many of the glia cells exhibited mitotic 
figures. The smaller blood vessels and capillaries in these areas were greatly 
hypertrophied and proliferated; their walls were often separated and infiltrated 
with erythrocytes, polymorphonuclears and broken-up nuclei (fig. 54). Some 
blood vessels appeared disorganized, though both the endothelial and the adventitial 
layers showed active proliferation (fig. 5B), and mitotic figures were frequent. 
The proliferated adventitial cells often resembled fibroblasts; some appeared 
detached or lay free near the vessel wall. They were large, with long processes and 
large oval vesicular nuclei rich in chromatin granules. The ganglion cells in the 
deeper layers of the cortex—bordering on the white matter—were severely degen- 


Fig. 5 (case 3)—Cerebral subcortex. 4, foci of hemorrhages. The walls of 


the blood vessels are swollen and infiltrated with polymorphonuclears. B, hyper- 


plastic adventitia. Toluidine blue stain. 


erated and exhibited marked neuronophagia. In general the changes were similar to 
those described in the previous cases. Thus, the glia was diffusely proliferated, 
and mitotic figures were common in the glia cells. The microglia cells also were 
greatly increased in number; edema of the brain was marked, and the Virchow- 
Robin spaces were greatly dilated. Foci of softening and degenerated areas were 
present in the pons and medulla; they were very small and similar to those 
described in case 2. The smaller blood vessels and capillaries were congested 
throughout and moderately thickened, the endothelial and adventitial layers being 
proliferated. The capillaries were prominent; many were newly formed. The 
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basilar artery showed intimal thickenings; these were transformed into calicified 
plaques which protruded into the lumens of the blood vessels. The elastica in 
such areas was destroyed. 

The pia-arachnoid was greatly distended by hemorrhagic extravasations. 
Within its meshes were a great number of macrophages (histiocytes), many con- 
taining blood pigment granules and red blood cells. As a whole the meninges were 
hyperplastic and contained, in addition to numerous histiocytes, fibroblasts, poly- 
blasts, mesothelial cells, a few lymphocytes and polymorphonuclears. The pial 
vessels were much congested, and their walls were hypertrophied. The choroid 
plexus was hemorrhagic; the blood vessels were greatly congested. The stroma 
was thickened. There were many macrophages and blood pigment granules. The 
tuft cells were swollen and vacuolated. 

CasE 4—Primipara; postpartum eclampsia nine days after delivery, with high 
temperature, delirium, rigidity of neck, vomiting, convulsions and death. Severe 
diffuse degenerative changes of ganglion cells; edema, rarefaction and prolifera- 
tion of glia cells and capillaries; marked hyperemia of blood vessels; hemorrhagic 
extravasation into meninges over cerebellum; reactive aseptic meningitis and 
manifestations of so-called toxic encephalitis. 

History—A Negress aged 17 entered the Cook County Hospital on May 9, 
1934, and died on May 20, nine days after delivery. The postpartum course was 
uneventful until the ninth day, when the temperature rose to 105 F. and was 
accompanied with delirium. No further history was obtained. 

Examination.—The patient was acutely ill. The temperature was 105 F.; the 
pulse rate, 120, and the respiration rate, 26. There was slight conjunctivitis; the 
heart was normal; the vagina was filled with foul pus. There was an episiotomy 
wound. There were 38,750 leukocytes per cubic millimeter of blood. The spinal 
fluid was clear and contained 90 cells. Cultures of the blood and spinal fluid proved 
to be sterile. The Pandy and Wassermann tests and those for gonococcic infection 
were negative. 

Course—The tentative diagnosis was puerperal sepsis. The patient rapidly 
grew weaker and became delirious; the pulse rate was rapid and the temperature 
was high. Rigidity of the neck developed, with vomiting; slight convulsions 
occurred and were followed by death. 

Summary of the Gross Postmortem Observations (Dr. R. H. Jaffé).—Exami- 
nation disclosed eclamptic nephropathy with hyaline thickening of the basement 
membrane of the glomerular tufts and swelling and slight proliferation of the 
glomerular endothelial cells; slight sclerosis of the afferent arterioles; hyaline 
droplet degeneration in some of the convoluted tubules (weight of the kidneys, 
310 Gm.) ; periportal stasis and subcapsular hemorrhages in the liver (weight, 
1,400 Gm.) ; softening of the splenic pulp (weight, 180 Gm.). The heart weighed 
260 Gm. There was a diffuse colloid goiter, with a focal area of hyperplasia. 
There were petechial hemorrhages in the epicardium, pleura, mucosa of the 
stomach, cecum and renal pelvis. There was a puerperal uterus, with a retained 
placenta. The brain weighed 1,280 Gm. The leptomeninges were deeply con- 
gested, and the convolutions were slightly flattened. 

Microscopic Postmortem Examination—In general, the changes were similar 
to those in case 1 but more severe. Edema was marked, and the ganglion cells 
were more severely degenerated. Many cells appeared as shadows or were 
liquefied. Under a low power lens the cortex often appeared to be stained pale 
in streaks or spots, because of the degeneration or loss of ganglion cells. The 
Betz cells were more or less affected. In fact, degenerative changes of the 
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ganglion cells were observed in all parts of the brain—the basal ganglia, pons, 
medulla (olivary bodies) and Purkinje cells of the cerebellum. Neuronophagia 
and satellitosis were more or less in evidence. The oligodendrogliocytes were 
swollen and increased in number. A striking feature was marked hyperemia of 
all the blood vessels and capillaries, including those of the meninges. The lumens 
were packed with polymorphonuclears and lymphocytes, while some _ vessels 
appeared as if thrombosed, and others, especially larger blood vessels, occasionally 
exhibited mild perivascular lymphocytic infiltration. The smaller blood vessels 
and capillaries were hypertrophied, and their endothelial and adventitial layers were 
proliferated. The meninges over the cerebellum were hemorrhagic and contained 
numerous macrophages filled with blood pigment granules. In other areas the 
meshes were edematous and distended and contained many histiocytes, fibroblasts, 
mesothelial cells, lymphocytes and erythrocytes (fig. 6). The choroid plexus 
showed changes similar to those described in the previous cases. 

Case 5.—Primipara; eclampsia; death eight days after appearance of first 
convulsion; minute multiple hemorrhagic foci i cerebral cortex; marked reactive 
phenomena of the microglia within and around foci; general increase in number 
of microglia cells; marked degenerative changes of ganglion cells; cerebral rare- 
faction and edema; cerebellar atrophy; reactive aseptic meningitis. 

History —A white woman aged 19 was admitted to the Cook County Hospital 
on April 19, 1935, in a semicomatose condition and died on April 22. She was 
in her sixth month of pregnancy. Five days before admission she complained of 
severe headache and epigastric pain, followed by a convulsion which lasted for 
ten minutes. Four days later she had a second convulsion; this was followed by 
seven others. 


Examination—The patient was well developed and well nourished, and in a 
semicomatose state. The temperature was 100 F.; the pulse rate was 116, and 
the respiratory rate, 18. The blood pressure was 190 systolic and 120 diastolic. 
The usual eclamptic therapy was prescribed but with no improvement. The con- 
vulsions persisted. The urine was scanty and contained albumin, red blood cells, 
pus cells and casts. 

Course.—The blood pressure fluctuated; at one time it fell to 120 systolic and 
90 diastolic. Uterine contractions began, and there was spontaneous delivery of 
a dead fetus. For a short time the patient seemed to be better, but vomiting 
began and was followed by coughing and difficult breathing. The patient became 
cyanotic; the respiration was of the Cheyne-Stokes type. She went into a deep 
coma and died three days after admission to the hospital and eight days after 
the first convulsion. 

Summary of the Gross Postmortem Observations (Dr. R. H. Jaffé)—Exami- 
nation disclosed eclamptic nephropathy ; anemia of the glomerular tufts and dis- 
tinct thickening of the basement membrane of the tufts, which often appeared 
as a homogeneous band; slight thickening of Bowman’s capsule; swelling of the 
glomerular epithelium; dilatation of the convoluted tubules, some of which con- 
tained casts of disintegrated red blood cells; slight thickening of the wall of the 
afferent arterioles, and small interstitial round cell infiltration at the cortico 
medullary border. The kidneys weighed 335 Gm. There was moderate dilatation 
of the left ventricle of the heart. The entire organ weighed 230 Gm. The liver 
(weight, 1,500 Gm.) was pale, with small hemorrhages underneath the capsule 
and on the surface of sections. The portal capillaries at the periphery of the 
lobules were greatly dilated; the spleen (weight, 105 Gm.) was soft. There was 
marked edema of the lungs and focal bronchopneumonia in the lower lobe of the 
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left lung. There was a puerperal uterus, with casts of decidual tissue. 


There 
was a cystic corpus luteum in the left ovary. The brain weighed 1,235 Gm and 


was pale and moist but showed no other gross changes. The hypophysis measured 


16 by 10 by 9 mm. and showed changes characteristic of gestation, with slight 
. . - . 
basophilic invasion of the posterior lobe. 


Fig. 6 (case 4).—Aseptic meningitis. The subarachnoid space in the upper 
part of the section is dilated and greatly infiltrated with various cells, as described 
in the text. Toluidine blue stain. 


Microscopic Postmortem Examination—The noteworthy changes in this case 
were (1) minute multiple hemorrhagic foci scattered in the cerebral cortex and (2) 
marked reactive phenomena on the part of the microglia. In contrast to the 
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surrounding brain tissue, the foci appeared pale, swollen and edematous (fig. 7}, 
with scattered areas of extravasated erythrocytes, especially around minute blood 
vessels. These minute vessels were markedly congested; some were plugged with 
hyaline thrombi; their walls were hypertrophied, and their endothelial and adven- 


Fig. 7 (case 5).—Cerebral cortex. Minute hemorrhagic foci (hf), showing 
marked reactive proliferation of microglia cells. Toluidine blue stain. 


titial layers were proliferated. Mitotic figures were occasionally seen. The walls 
of some blood vessels appeared separated or disrupted, and their perivascular 
spaces were greatly dilated and invaded by red blood cells (ring hemorrhages ). 
As previously mentioned, a striking feature was the presence of numerous 
microglia cells within the foci and the adjacent areas (fig. 8). The cells varied 
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in size and shape. Many were elongated and sometimes resembled rod cells. How- 
ever, their nuclei were more rounded, and their processes or dendrites were greatly 
swollen and reticular and contained vacuoles filled with erythrocytes (fig 9) 


Fig. 8 (case 5).—Cerebral cortex, showing microglia cells (im) which are 
swollen; some are vacuolated around the foci of hemorrhages (/) ; disrupted blood 
vessels (vw); capillaries (c), and edema and rarefaction of the parenchyma (7). 
Toluidine blue stain. 


Other cells were irregularly shaped and possessed numerous branches, the body 
being somewhat round, much resembling an ordinary gitter cell. Although such 


cells varied greatly in structure, all unquestionably originated from microglia, 
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- and their gradual transformation into gitter cells could be followed. A marked 
y increase of the microglia, mainly of the rod cell type, was in evidence in this 
case throughout most of the brain. 


Fig. 9—Microglia cells, showing red blood cells (7.).c.) within their cyto- 


plasm. Drawing made from the section shown in figure 7 under oil immersion 
magnification. 


Aside from the foci described, the changes in general were not unlike those 
mentioned in the previous cases. The ganglion cells exhibited the so-called severe 
cell disease of Nissl, which was more marked in the cells within the foci and the 
adjacent areas. Edema and rarefaction were present throughout, especially within 
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the foci and around the blood vessels. The Virchow-Robin spaces were greatly 
dilated and were filled with a granular substance. They occasionally contained ‘ 
red blood cell. The glia was proliferated throughout, as evidenced by the 
increased numbers of glia nuclei along the smaller blood vessels and capillaries 

The blood vessels and capillaries were congested; their walls were swollen 
and thickened, and the endothelial and adventitial layers were proliferated. 
Mitotic figures were occasionally seen, and newly formed capillaries were common 

A curious feature was atrophy of some of the leaflets of the cerebellum. In 
such leaflets the Purkinje cells, as well as the granular and molecular layers, were 
completely absent. The whole nerve parenchyma became transformed into a net- 
work of neurologial tissue and blood-vessel glial scar. The only cells in evidence 
were the glia cells of Bergmann. The granular layer exhibited no ganglion cells 
and consisted of numerous rod cells, astrocytes and newly formed blood vessels. 
The pia-arachnoid between these leaflets was hyperplastic and thickened. It was 
more or less distended throughout, especially in areas which exhibited marked 
hemorrhagic extravasation. Within its meshes there were many histiocytes, fibro- 
blasts, small lymphocytes, polyblasts and numerous mesothelial cells. The vessels 
of the pia were greatly congested; some were filled with fibrin mixed with many 
polymorphonuclears, that is, were thrombosed. 

The stroma of the choroid plexus was thickened and proliferated and contained 
many corpora arenacea. The blood vessels were congested, and the tuft cells 
were swollen, granular and frequently vacuolated. 


SUMMARY AND COMMENT 


Although the histologic changes in the brain in these five cases varied 
somewhat, they may be classified as general or diffuse and focal. The 
diffuse changes were more striking and were present in all five cases. 
They appeared as edema or rarefaction, degeneration of the ganglion 
cells and reactive phenomena in the glia, blood vessels and meninges. 
Focal changes were much less in evidence and were particularly marked 
in case 1, in which they showed as nodules (glial proliferation). How- 
ever, in cases 1 and 4 the changes differed greatly from those in the 
other three. In these two cases the changes in the ganglion cells were 
somewhat severe. They were peracute, in the nature of liquefaction, 
and like other cell changes were scattered throughout the brain. Marked 
hyperemia with accumulations of leukocytes in the blood vessels and 
meningeal hemorrhages with lymphocytic infiltrations were the features 
in case 4+ and may be considered as indicating a form of acute toxic 
meningo-encephalitis. This seems to be borne out by the clinical picture 
—high temperature, rigidity of the neck, vomiting, leukocytosis (38,750 
leukocytes) and 90 cells in the spinal fluid. 

In cases 2, 3 and 5 the general changes were associated with minute 
multiple degenerative lesions—softenings, sclerosis of the smaller blood 
vessels and minute and massive hemorrhages. 

Of the changes described (general and focal), some may be con- 
sidered fundamental ; others, accidental or secondary. For instance, the 
nodules and perivascular infiltrations of the blood vessels, the thickening 
of the smaller blood vessels and especially the foci of degeneration and 
hemorrhages which have been repeatedly described (Schmorl,' Jaffe,’ 

1. Schmorl, W.: Zur Lehre von der Eklampsie, Arch. f. Gynak. 65:504, 1902. 

2. Jaffé, Rudolph: Beitrag zur Frage der apoplektischen Blutung (an Hand 
eines Falles von Eklampsie), Zentralbl. f. Gynak. 51:1387, 1927. 
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Zaird and Dunn * and others) are unquestionably secondary. Tven the 
liquefaction of the parenchyma is not to be regarded as fundamental, 
for it evidently occurs only in fatal cases. Some changes are to be looked 
on as somewhat typical of eclampsia, whether mild or severe. These 
are rarefaction or edema of the cerebral parenchyma and changes in 
the ganglion cells and the subarachnoid space. These were present in 
every case studied and could be demonstrated in every part of the brain, 
in contrast to other changes—nodules, infiltration, softening and hem- 
orrhages—which, as mentioned, were inconstant and must therefore be 
considered accidental. 

The subarachnoid space was in all five cases greatly dilated and 
packed with abnormal cells—lymphocytes, polyblasts, mesothelial cells, 
fibroblasts and histiocytes ; the blood vessels showed immense hyperemia 
and proliferation of their walls. 

Such reactive phenomena, which may conveniently be termed aseptic 
meningitis, are not unlike those described experimentally by Ayer * and 
emphasized in human pathology by Hassin.’ 

If it is assumed that the toxins affect the brain directly, though 
probably not exclusively, causing the well known clinical symptoms, 
the involvement of the meninges should be considered a secondary proc- 
ess. To maintain that the involvement of the meninges also is the result 
of a direct action of the toxin would be illogical, as instances have not 
been described in human or experimental pathology of such a reaction 
of mesoderm to toxins. There are mesodermal changes to the action 
of lead, arsenic or other heavy metals, but such changes differ from 
those described in this paper. 

The problematic toxins evidently invade the subarachnoid space and 
the meninges from the brain, which constantly discharges them by way 
of the Virchow-Robin perivascular spaces and thereby stimulates 
the cells to proliferation. The reaction of the subarachnoid cell ele- 
ments should be considered secondary. The same may be said of the 
choroid plexus, in which the proliferation of the stroma also is to be 
looked on as secondary. The tuft cells were by no means normal, as 
they appeared swollen, granular and vacuolated and their nuclei were 
pyknotie. 

As to the changes in the ganglion cells, they were not uniform. Such 
changes as liquefaction of the ganglion cells evidently occur, as has 
already been emphasized, but of course only in fatal cases. Those 
described by Spielmeyer® and his followers (Braunmuhl,* Benoit,* 


3. Baird, D., and Dunn, J. S.: Renal Lesions in Eclampsia and Nephritis of 
Pregnancy, J. Path. & Bact. 37:291, 1933. 

4. Ayer, J. B.: Pathological Study of Experimental Meningitis, New York, 
Monograph 12, Rockefeller Institute for Medical Research, 1912, p. 36. 

5. Hassin, George B.: Histopathology of the Peripheral and Central Nervous 
Systems, Baltimore, William Wood & Company, 1933. 

6. Spielmeyer, W.: Kreislaufst6rungen und Psychosen, Ztschr. f. d. ges. 


Neurol. u. Psychiat. 123:536, 1930: The Anatomic Substratum of the Convulsive 
State, Arch. Neurol. & Psychiat. 23:869 (May) 1930. 

7. von Braunmithl, A.: Ueber Gehirnbefunde bei schweren Erregungs- 
zustanden, Ztschr. f. d. ges. Neurol. & Psychiat. 117:163, 1928: Ueber 
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Hechst,? Bodechtel '® and others) as “ischemic and homogeneous cell 
disease” were observed only in cases 2 and 3. For this reason they 
should be considered accidental. When these changes are very severe 
they are associated with equally severe glial changes, as in case 2, in 
which they were ameboid. 

A much more common and striking phenomenon was the behavior 
of the microglia. A marked reaction of the microglia was seen in 
every case, especially in case 5, in which, as the drawing shows, the 
microglia exhibited a remarkable phagocytic activity. The ubiquitous 
microglial changes, together with the other changes emphasized, may 
be considered morphologic manifestations of toxemia; that is, they 
denote severe toxemia. That eclampsia results from toxemia is gener- 
ally admitted, regardless of the advocated theories and hypotheses of 
the causes of the toxemia. Thus, Williams"! regarded eclampsia as a 
partial manifestation of a “general” toxemia. Goodall '* saw the cause 
of toxemia of pregnancy in a diseased placenta and endocrine dysfune- 
tion. Hofbauer '* first suggested that toxemia is due to hypersecretion 
of the posterior lobe of the pituitary gland. This theory is now accepted 
by many (Fauvet '*), since the publication of the work of Anselmino, 
Hoffman and Kennedy.'® They demonstrated an increased amount of 
antidiuretic and vasopressor principle (posterior lobe of the pituitary 
gland) in the blood of eclamptic patients. These substances cause reten- 
tion of water, edema, inhibition of diuresis, capillary spasm and an 
increase in the blood pressure. 

In recent years investigators have tried to explain the phenomena 
observed in eclampsia on the basis of Volhard’s*® theory of arterial 
spasm. Such vascular spasm, according to Volhard and others," may 
result in the formation of diffuse and minute ischemic foci in the cere- 


Gehirnveranderungen bei puerperaler Eklampsie und ihre Entstehung durch Kreis- 
laufstorungen, ibid. 117:698, 1928. 

8. Benoit, W.: Ein Beitrag zur Kenntnis der Rindenveranderungen bei 
Wochenbettseklampsie, Ztschr. f. d. ges. Neurol. u. Psychiat. 131:602, 1931. 

9. Hechst, Bela: Ueber Gehirnbefunde bei uramischen Zustanden, Ztschr. f 
d. ges. Neurol. u. Psychiat. 139:544, 1932. 

10. Bodechtel, G.: Hirnveranderungen bei den verschiedenen Formen der 
Uramie unter Berticksichtigung ihrer Pathogenese, Deutsches Arch. f. klin. Med. 
174:541, 1933. 

11. Williams, W.: Obstetrics, ed. 6, New York, D. Appleton & Co., 1930. 

12. Goodall, J. R.: Toxemia of Pregnancy, J. A. M. A. 105:2121 (Dec. 28) 
1935. 

13. Hofbauer, J.: Die Aetiologie der Eklampsie, Zentralbl.f. Gynak. 42:745, 
1918. 

14. Fauvet, E.: Die Eklampsie, eine hypophysare Erkrankung, Arch. f. Gynak. 
155:100, 1933. 

15. Anselmino, K. J.; Hoffman, F., and Kennedy, W. P.: The Relation of 
Hyperfunction of the Posterior Lobe of the Hypophysis to Eclampsia and Nephro- 
pathy of Pregnancy, Edinburgh M. J. 39:376, 1932. 

16. Volhard, F., in Mohr, L., and Staehelin, R.: Handbuch der inneren 
Medizin, Berlin, Julius Springer, 1931, vol. 6, pt. 1. 
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bral cortex, especially in the cornu ammonis, with loss and dropping 
out of the ganglion cells. It may also cause changes in the blood vessels 
and lead to hemorrhage and softening. 

Bell '* took exception to Volhard’s theory of vascular spasm, as it 
does not seem to explain the thickening of the capillary basement mem- 
brane of the glomerular tufts present in eclampsia. He regarded the 
changes as a reaction to a toxic substance in the blood and described 
a case in which he considered that the condition was due to toxic myelitis. 

The popular theory of vascular spasm cannot, like other theories 
and hypotheses, be either sustained or rejected on the basis of micro- 
scopic studies. Nor can Ricker’s '* theory—involvement of the neuro- 
muscular apparatus of the blood vessels, resulting in the prestasis, stasis 
and poststasis phenomena—be sustained, for, like other hypotheses, it 
cannot explain the cerebral edema and rarefaction. The edema and 
rarefaction denote stasis of the tissue fluids, the inability of the brain to 
rid itself of the excessive accumulation of the fluids saturated with 
toxins. The excessive accumulation of tissue fluids is probably the 
result of the action of physicochemical factors or catabolic products that 
cause a disturbance in the water balance of the brain tissues. By influ- 
encing the osmotic and other physicochemical factors it is possible to 
reduce the edema successfully and with it the effects of intoxication. 
As a fact, the intravenous injection of hypertonic solutions is still one of 
the best methods of treatment, even in severe cases of convulsions in 
eclampsia. The most common features of eclampsia, as described in this 
paper—edema of the cerebral tissues, minute foci of softening and glial 
changes—are thus evidently the direct effect of toxemia on the central 
nervous system and also on the visceral organs through the action of the 
physicochemical products of a disturbed metabolism. 


CONCLUSIONS 

1. The changes in the brain in eclampsia are diffuse and focal. 

2. The diffuse changes are more common. They include edema of 
the cerebral parenchyma, changes in the ganglion cells, a glial and 
microglial reaction and aseptic meningitis. 

3. The focal changes are rare, occurring mainly as glial nodules. 

4. The changes are similar to those present in severe toxic states 
in which there is a direct action of toxin on the parenchyma. 


17. Bell, E. T.: Renal Lesions in the Toxemias of Pregnancy, Am, J. Path. 
6:1, 1932. 
18. Ricker, G.: Sklerose und Hypertonie der innervierten Arterien, Berlin, 


Julius Springer, 1927. 
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CORTICIFUGAL CONNECTIONS OF THE 
CEREBRAL CORTEX 


A RESUME OF EXPERIMENTAL INVESTIGATIONS 


FRED A. METIEER, “Pxu.D: 


AUGUSTA, GA. 


In a series of articles I have reported ' in detail the results of studies 
on the efferent fibers of the cortex of the brain of a primate (Macaca 
mulatta). After surgical removal of portions of the cortex the fibers 
arising from such an area were traced by the Marchi method * in com- 
plete serial sections. 

Avoiding the specific details of the particular investigation, several 
rather general observations may be emphasized. 

With regard to association fibers arising from any given point and 
ending within the same hemisphere, it may be noted that short associa- 
tion fibers do not arise, as one might suppose, from a given point and 
spread out fountain-like to all the surrounding cortex. On the con- 
trary, the cytologic constitution of the neighboring cortex appears to 
play an important part in short association connections. 

If, for example, only a portion of a cytologic area is removed, it is 
noted that the largest number of association fibers from the removed 
locus pass to the remainder of the cortex of the same type. I have 
used this intimate interrelation of points within a cytologic area as an 
illustration of the principle of the internal integrity of functional regions. 
The degree to which a point within a cytologic area is associated with 
points outside this area appears to have a parallel in functional asso- 
ciation. Cortex which is primarily receptive (such as the striate cortex ) 


does not send outside itself as many association fibers as the pararecep- 

From the Department of Anatomy, University of Georgia School of Medicine. 

1. Mettler, Fred A.: Brain of Pithecus Rhesus (M. Rhesus), Am. J. Phys. 
Anthropol. 17:309, 1933; Fiber Connections of Pithecus Rhesus, Anat. Rec. 
(supp.) 55:67, 1933; Corticifugal Fiber Connections of the Cortex of Macaca 
Mulatta: The Occipital Region, J. Comp. Neurol. 61:221, 1935; The Frontal 
Region, ibid. 61:509, 1935; The Parietal Region, ibid. 62:263, 1935; The Tem- 
poral Region, ibid. 63:25, 1935. 

2. Mettler, Fred A.: Marchi Method for Demonstrating Degenerated Fiber 
Connections Within the Central Nervous System, Stain Technol. 7:95, 1932. 
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tive cortex (such as the peristriate and parastriate cortex) which 
surrounds it. It is the latter type of cortex which is designated sensori- 
psychic (visuopsychic in this instance); Flechsig’s* term association 
area for these regions is of course familiar and is useful, though not 
without its limitations. It is decidedly more useful than the term silent 
area, which was based on the erroneous belief that such an area is inno- 
cent of projection fibers. Parareceptive cortex shows strong associa- 
tional connections with its related primary receptive cortex and a well 
marked tendency to associate with the motor cortex, particularly with 
the motor points of most significant physiologic association (such as 
connections from the temporal parareceptive cortex to the motor points 
for the eye and the hindlimbs). These generalities as to functional 
parallelism can be supported by interesting details: Thus, the upper 
(dorsal) parareceptive occipital region (which is related to the upper 
retinal field) has better developed associational connections than the 
lower region. The majority of daily visual perceptions, of course, fall 
on the upper part of the retina. An important detail in conjunction 
with short association fibers, which should be mentioned, is that by the 
Marchi method the existence of the time-honored U-shaped fibers can 
be proved beyond doubt. Rosett,* in his excellent monograph, tended 
to minimize these connections. This is probably the fault of the technic 
used, which presumably makes it difficult to see them, but even from 
small lesions caused by pressure placed at the summit of a gyrus, delicate 
degenerated medullated fibers can clearly be seen to swing down through 
the medullary core and up into neighboring gyri. This also argues for 
the origin of these association fibers from the superficial cortical layers. 

In this particular primate the number of well organized bundles of 
long association fibers was limited. Distinction between long and short 
association fiber systems appears to be rather arbitrary, since many 
so-called long association systems (1. e., cingulum) are really composed 
of rather short fibers which mechanics of growth (in the case of the 
cingulum the corpus callosum is probably the factor responsible) have 
forced into more or less well-defined bundles. 

The callosal connections of the cortex follow a generalization which, 
for want of a better term, I have called the principle of heterolateral 
cortical callosal association. According to this view, if a point A is 
strongly associated with points B, C and D, located in the same hemi- 
sphere, but only sparsely with points E and F, also located there, then 
its callosal connections pass to the homologous points A', Bt, Ct, D', E! 


3. Flechsig, P.: Ueber ein neues Eintheilungsprincip der Grosshirnoberflache, 
Neurol. Centralbl. 13:674, 1894. 

4. Rosett, J.: Intercortical Systems of the Human Cerebrum, New York, 
Columbia University Press, 1933. 
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and F' in the opposite hemisphere, the first four of which are strongly 
connected to point A and the last two only sparsely connected. 

It early became evident in this work that the division of cortex into 
types I and II of Flechsig was not sufficient for a proper understanding 
of the fibers arising from the cortex. According to Flechsig’s classifi- 
cation, type I cortex includes that which either receives sensory radia- 
tions or gives rise to projection fibers, while type II is distinguished 
by the absence of such fibers. Type II cortex under this nomenclature 
gives rise only to association fibers and constitutes what have been 
termed association areas. My observations, however, indicate that a 
large part, if not all, of type II cortex gives rise to corticifugal fibers, 
many of which end in the striatum, diencephalon, pons or brain stem, 
I have also noted that some fibers of this short subcortical type arise 
in Flechsig’s type I cortex (which I call primary receptive, or emissive, 
cortex). Most of them, however, come from parareceptive cortical 
belts immediately surrounding the primary receptive areas. 

From the occipital region, fibers pass to the lateral geniculate body. 
Most of them arise from the peristriate and parastriate cortex (which 
forms the parareceptive belt surrounding the primary receptive visual 
region, the striate cortex), run into the pulvinar, which they penetrate, 
and end in the geniculate body. The entire temporal region sends fibers 
to the medial geniculate body. The disparity in the number of fibers 
arising from the circumambient and primary receptive area is not as 
pronounced as in the case of parareceptive (peristriate and parastriate 
cortex ) and receptive (striate) areas in the occipital region, but a dis- 
parity exists. Coming through the internal capsule, these fibers form a 
cap over the lateral geniculate body and then sweep into the medial 
geniculate body. 

The cortex surrounding the striate area on the lateral surface of 
the brain sends fibers to the pulvinar. Although the striate area sends 
fibers through the pulvinar in certain places, it is doubtful that any of 
these end in this structure. One component of this group passes into 
the central gray matter of the aqueduct and the region of the posterior 
commissure, while another component ends in the vicinity of termina- 
tion of the optic tract in the superior colliculi (other parts of frankly 
parietal cortex also contribute fibers to the pulvinar). 

The entire parietal and upper temporal regions and the cortex of the 
precentral (gyrus) region send fibers to the lateral nucleus of the 
thalamus. The fibers reach this structure via the internal capsule, from 
which they swing medially into the lateral thalamic nucleus. 

The superior colliculus receives fibers from two cortical loci. One 
exists in the caudal end of the middle frontal gyrus and the adjacent 
region of the precentral gyrus. The fibers penetrate the area of junc- 
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tion of the lateral thalamic nucleus and pulvinar. The second set of 
fibers comes from the region immediately surrounding the striate area, 
penetrates the ventral part of the pulvinar and reaches the tectum in 
the brachium of the superior colliculus. Probably no part of the striate 
cortex itself sends out corticotectal fibers. The inferior colliculus 
receives fibers from the temporal region. These fibers sweep into the 
tectum from the region of the lateral lemniscus, which it reaches by 
passing ventrally through the pulvinar. 

Not only by means of the corticobulbar tract, which arises from 
the ventral portion of the precentral gyrus, do the motor eye nuclei 
receive fibers, but also from the temporal area (traveling in association 
with the lateral lemniscus), from the region surrounding the striate 
area (as fibers associated with the medial lemniscus) and from the 
middle and inferior frontal gyri. The latter fibers are not part of the 
corticobulbar tract but reach these nuclei by traveling in the medial 
lemniscus and tegmentum. They go especially to the oculomotor, inter- 
stitial, trochlear and abducens nuclei. It will be observed that the upper 
eve nuclei are reached by a variety of fibrous offsets, but the lower 
nuclei are reached more particularly by fibers in association with the 
medial lemniscus. 

From the base (ventral portion) of the precentral gyrus, cortical 
fibers pass to the inferior olives. These structures also receive fibers 
from the cortex situated in the parietal region. The olives are reached 
by a fasciculus made up of two components: One of these is a con- 
densation of diffuse tegmental degeneration; the other is an accumula- 
tion of fibers which swing out from the medial part of the peduncle. 
Although most of these fibers swing into the olivary sac, some are 
grouped around the other portions of the olive, including the accessory 
and medial segments. 

The tegmental nuclei receive fibers from the cortex of the temporal 
region. I °* have already described these fibers in the cat, as they sweep 
dorsally from the peduncles. In the monkey these nuclei, as well as the 
trigeminal nuclear complex, receive fibers from the parietal and tem- 
poral regions and also from the ventral half of the precentral gyrus 
(which, in addition to the fibers in the peduncle, sends fibers to the 
trigeminal complex in the medial longitudinal fasciculi of both sides) 
and the middle and inferior frontal gyri. Some of the fibers from the 
precentral gyrus pass to the central trigeminal nucleus of the opposite 
side by decussating with the cerebrospinal tracts. There is also an upper 

5. Mettler, Fred A.: Connections of Auditory Cortex of the Cat, J. Comp. 
Neurol. 55:139, 1932. 
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decussation. The facial and hypoglossal nuclei also receive fibers of 
cortical origin. The vagal nucleus receives fibers which probably come 
from area + (the motor area). 

From the middle and inferior frontal gyri, as well as from the 
parietal and posterior temporal regions, fibers of large caliber pass to 
the substantia nigra via the cerebral peduncle. Corticonigral fibers were 
described originally by Schukowski.® They go especially to the pars 
diffusa. 

One of the most significant of the corticifugal systems is the cortico- 
pontile fiber groups. Fibers arise from the posterior part of the parietal 
region, the posterior and ventral portions of the temporal region and 
the middle and inferior frontal gyri and pass to the pontile nuclei by 
way of the cerebral peduncles. From this point it is known that fibers 
arise which pass by way of the brachium pontis to the cerebellum. 

The middle and inferior frontal gyri, the ventral portion of the 
parietal area and most of the temporal area give rise to fibers which 
go to the subthalamus as penetrating fibers of the globus pallidus and 
partially as fibers accompanying the thalamic fasciculus. The nucleus 
of the ansa peduncularis receives fibers from the middle third of the 
precentral gyrus. 

Although the presence of fibers passing as an independent system 
from the cortex to the caudate nucleus has been specifically denied by 
physiologists, my work shows the existence of such a connection. These 
fibers arise from the frontal area and travel in the subcallosal fasciculus 
of Muratoff, reaching the caudate nucleus by way of the basal part of 
this bundle. The claustrum also receives fibers from the frontal region, 
which are intermingled with the short association fibers. 

The hypothalamus (particularly the region of the periventricular 
fiber system) and the septal (septohypothalamic nuclei) region receive 
fibers from the precentral as well as from the parietal region. The 
possible importance of such fibers in providing a cortical effect on 
autonomic functions has been discussed by Kuntz.’ 

The cortex bordering the central fissure just posteriorly, as well as 
anteriorly, sends fibers (corticorubral fibers of Monakow) to the red 
nucleus, which also receives fibers (corticorubral fibers of Monakow) 
from the temporal region and from the middle and inferior frontal 
gyri. These connections are mediated by fibers in the fasciculus lenti- 
cularis and have a bilateral distribution by way of the commissure of the 
red nuclei. 


6. Schukowski, N.: Ueber anatomische Verbindungen der Frontallappen, 
Neurol. Centralbl. 16:524, 1897. 


7. Kuntz, A.: Autonomic Nervous System, Philadelphia, Lea & Febiger, 1934. 
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COMMENT 
It is now recognized that the extrapyramidal as well as the pyramidal 
system has a cortical representation * from the physiologic standpoint. 
In addition, the idea of cortical representation of the autonomic system 
is by no means novel.” Although older investigators explained these 
effects to their own satisfaction, English and American workers of the 
present time, with a few notable exceptions, seem unconvinced. Redem- 
onstrations are again being reported, and with support of anatomic 
demonstration the results may win a more permanent place. It is inter- 
esting to speculate what effect this will have on modern views of clinical 
conditions, especially epilepsy. 
Lately, in conjunction with Culler, | have observed currents of action 
in the autonomic system which are elicited by stimulation of the cortex ; 
with Krafka, Combs, Spindler and Mettler,’ 


disturbance in hematopoie- 
sis following cortical injury, and, with Hamilton, Allen, Woodbury and 
Mettler,'' cardiac and blood pressure effects of a nature indicating that 
stimulation of the cortex is capable of exciting both the sympathetic and 
the parasympathetic system, the action of the latter being under usual 
circumstances completely obscured by the effects of the action of the 
former. Pupillary, gastro-intestinal, motor and secretory motor effects 
can also be produced. A growing interest in the extrapyramidal and 
autonomic functions of the cortex appears in my mind to justify the 
investigation of the fiber connections here presented. Except in a few 
isolated instances, the corticifugal types described have been mentioned 
at some time or other in the literature. Owing to the absence of con- 
firmation and the lapse of years, several reports have failed to appear 
in works of reference. 

My work is interpreted as indicating the existence of an elaborate 
series of cortical connections with subcortical centers, many of which 


8. Wiggers, C. J.: Physiology in Health and Disease, Philadelphia, Lea & 


Febiger, 1934. 

9. Schiff, M.: Lezioncina di fisiologia sperimentale, Florence, E. & F. Cam- 
melli, 1873. Richet, C.: Des circonvolutions cérébrales, Paris, Germer-Bailliére 
& Cie, 1878. Francois-Franck, C.-E.: Lecons sur les fonctions motrices du 
cerveau et sur l’épilepsie cérébrale, Paris, O. Doin, 1887. Couty, A.: Sur le 


cerveau moteur, Arch. de physiol. norm. et path. 15:257, 1883. 

10. Combs, J. D.; Mettler, F. A.; Spindler, James, and Mettler, Cecilia C.: 
Disturbances in Autonomic Function Following Localized Cortical Ablations, 
Anat. Rec. (supp.) 61:11, 1935. Combs, J. D.; Mettler, Cecilia C.; Krafka, 
Joseph, Jr., and Mettler, F. A.: Effects of Cortical Removal upon Hematopoiesis 
and Gastric Activity, Anat. Rec. (supp.) 64:9 (March) 1936. 

11. Mettler, C. C.; Hamilton, W. F.; Allen, Lane; Woodbury, R. A., and 
Mettler, Fred A.: Influence of the Cerebral Cortex upon the Cardiovascular 
System, Anat. Rec. (supp.) 64:33 (March) 1936. 
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are motor. These corticifugal fibers arise not only from the frontal area 
but also from the cortex in association with the primary receptive areas. 
A possible mechanism therefore exists for affecting the final common 
path after segmental reflexes have been brought about and at the same 
time as, or before, pyramidal effects are manifested.'? It need not be 
that the corticifugal fiber connections here described are all concerned 
with somatic motor effects, since mechanisms are presented by which 
visceral motor centers may also be influenced. 

12. Barker, L. F.: On a Striato-Pallido-Nigro-Thalamic Syndrome, Internat. 
Clin. 1:1, 1929. 


News and Comment 


NEW ENGLAND SOCIETY OF PSYCHIATRY 

At the annual meeting of the New England Society of Psychiatry at the Gardner 
State Hospital on April 22, 1936, with Dr. Horace G. Ripley, of Vermont, president, 
in the chair, the following physicians were elected to active membership: Dr. 
Maudie M. Burns, Middletown, Conn.; Dr. Edwin M. Cole and Dr. Merrill Moore, 
Boston; Dr. Salvador Jacobs, Danvers, Mass.; Dr. William J. Johnson, Wrentham, 
Mass.; Dr. Fernand Longpre, Northampton, Mass., and Dr. Hosea W. McAdoo, 
Arlington Heights, Mass. Officers elected for 1936-1937 were: president, Dr. 
Winfred Overholser, Boston; vice president, Dr. Chester Waterman, Norwich, 
Conn.; secretary-treasurer, Dr. Harlan L. Paine, North Grafton, Mass.; council- 
lors, Dr. Arthur P. Noyes, Howard, R. I., and Dr. Roderick B. Dexter, Foxboro, 
Mass. Annual awards for the best papers based on research in psychiatry com- 
pleted during 1935 were made to: Dr. Benjamin Cohen, of the Grafton State Hos- 
pital, for his paper “Repression and Communicability in Catatonic Stupor” ; 
Tamara Dembo and Eugenia Hanfmann, of the Worcester State Hospital, for 
their paper entitled “The Patient’s Psychological Situation upon Admission to a 
Mental Hospital,’ and Drs. Benjamin Simon, of the Worcester State Hospital, 
and Philip Solomon, of the Boston Psychopathic Hospital, for their paper 
on “Multiple Sclerosis.””, Dr. Abraham Myerson, of Boston, delivered an address on 
“The Neuroses.” 


FIRST INTERNATIONAL CONFERENCE ON 
FEVER THERAPY 


The First International Conference on Fever Therapy will be held at Columbia 
University, New York, from March 30 to April 2, 1937. The subjects to be dis- 
cussed will include physiologic and pathologic changes in and the treatment of 
gonorrhea; gonorrheal and nonspecific arthritis; syphilis in its various stages; 
neurologic conditions, such as multiple sclerosis, chorea, dementia paralytica and 
tabes; cutaneous diseases, and other diseases. The chairman is Baron Henri de 
Rothschild of Paris, France. The French Committee, of which Professor 
d’'Arsonval is honorary president, is under the chairmanship of Professor Abrami. 
Other members of this committee include Profs. Alajouanine, Binet, Claude, Janet, 
Lardennois, Laubry and Levaditi, and the general secretaries of the committee, 
Drs. Halphen and Auclair. The American Committee consists of Drs. Desjardins, 
Bierman, Hartman, Hinsie, Neymann, Simpson and Warren. National European 
committees are being formed under the direction of Profs. Maranon of Spain, 
Frugoni of Italy, Volhard of Germany, Wagner-Jauregg and Eppinger of Austria, 
Michaux of Switzerland, Bessemans of Belgium and Danielopolu of Roumania. 
Abstracts of the papers read will be published in a volume of the transactions in 
English, German and French. Information regarding this conference may be 
secured from the general secretary, Dr. William Bierman, 471 Park Avenue, 


New York. 
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Obituaries 


JOHN JENKS THOMAS, M.D. 
1861-1935 


A biographic account of the life of Dr. John Jenks Thomas is a 
history typical of men who have figured prominently in the building up 
of American medicine. There is first a sound and thorough training ; 
this is followed by a prodigious amount of hospital work and a continued 
connection with a medical school, through which a profound influence 
is exercised on the young men who enter the field of medicine. To this 
is added consultation work, and thus the men in practice are kept in 
touch with progress in the consultant’s chosen field of medicine. 

Dr. Thomas was 74 years of age on the date of his death, July 17, 
1935. He graduated from Williams College in 1886 and received the 
degree of M.D. from the Harvard University Medical School in 1890, 
He married Frances Pickering Walker in 1899, and they had three 
sons and one daughter. He served in the World War with distinction 
and amazed his colleagues by his strength and endurance, which was 
in striking contrast with his small and apparently frail body. He became 
a member of the American Neurological Association in 1895 and was 
vice president in 1908 and in 1916. He was president of the Boston 
Society of Psychiatry and Neurology in 1911. He was a zealous 
attendant of the meetings of these societies, and his interest in the 
papers read continued to the time of his death. 

His connections with three institutions mark milestones in the his- 
tory of neurology in those institutions. For forty years, from 1887 
to 1927, he was in the neurologic division of the Boston City Hospital, 
and for many years he was its head. He was intimately connected 
with the department of neurology of the Boston Children’s Hospital. 
He was an assistant professor when Dr. Morton Prince was professor 
of neurology of Tufts College Medical School and later became full 
professor and head of the department. There are five men whose names 
can be intimately linked with the development and organization of 
neurology in Boston and thus in America—Drs. Morton Prince, Philip 
Coombs Knapp, J. J. Putnam, E. W. Taylor and John Jenks Thomas. 

| shall never forget the impression made on me at the very beginning 
of my medical career by the thoroughness, the patience and the calm 
imperturbable tenacity of approach characteristic of Dr. Thomas’ neuro- 
logic studies. When Dr. Thomas started his work, and for a large 
part of his career, there were no roentgenographic studies to help in 
diagnosis. Lumbar puncture was just beginning to be used and did 
not reach routine application until late in Dr. Thomas’ career. The 
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Wassermann test was unknown, and diagnosis rested on an acumen 
of observation and an evaluation of details which are not so necessary 
at the present time. Now a diagnosis of dementia paralytica can be 
made from the laboratory record. An encephalogram carefully studied 
may locate a tumor of the brain. The laboratory report may contain in 
its essentials the grounds for a diagnosis. In 1907, when I first came 
under the influence of Dr. Thomas, physical examination and history 
were, practically speaking, the totals of diagnostic information. Every- 
thing the patient did or said, from his manner to the details of his 


vait, were noted by Dr. Thomas. His students and those associated 


JOHN JENKS THOMAS, M.D. 
1861-1935 


with him received a grounding in neurologic technic which never lost 
its importance. Examination of the reflexes was approached with 
deliberation ; the patient was posed with exactness; the place where 
the hammer was to impinge was selected, and there was almost a ritual 
of study involved in this relatively simple matter. The pupils had to 
be studied with exactness. The sensory examination was made with 
a thoroughness and psychologic acumen which merited the term 
“artistic.” Dr. Thomas was quick and sharp in his manner, yet in his 
approach to a patient was kindness itself ; though he was busy he never 
seemed hurried, either in his examination or in the therapeutic instruc- 
tions which he gave to the patient. 
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Dr. Thomas did not cling to the old when the newer instruments of 
procedure were instituted. He learned about the newer technics and 
applied and encouraged their use in his service. He lived to see the 
day when the neurologic service, which was the underdog of all the 
services at the Boston City Hospital, obtained recognition and finally 
achieved a dignity and importance second to none. He was instru- 
mental in bringing it about that every man practicing medicine must 
learn neurology as part of the approach to a patient’s problem. 

Neurology passed from empiricism to science during his lifetime. 
It passed from an incidental subject to one of major importance in 
the training of medical men. To both of these progressive efforts 
Dr. Thomas lent the strength and energy of his steady and active mind. 


ABRAHAM Myerson, M.D. 


HERMAN M. ADLER, M.D. 


1876-1935 


Dr. Herman M. Adler died of pneumonia at the Massachusetts Gen- 
eral Hospital on Dec. 6, 1935, at the age of 59. He was the son of a 
prominent physician in New York. He was graduated from the Har- 
vard University Medical School and served as neuropathologist at the 
Danvers State Hospital, in Massachusetts, prior to joining the staft 
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1876-1935 


of the Boston Psychopathic Hospital. He soon became chief of that 
staff. 

In 1916 Dr. Adler was brought to Chicago to make a survey of 
mental health in that city. With the departure of Dr. William Healy 
tor Boston, Dr. Adler succeeded him as director of the Chicago Juvenile 
Psychopathic Institute. Within a few months, with the reorganization 


ot public welfare work in Illinois, he was appointed criminologist of 
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the state department of public welfare. [xcept for the period of his 
service in the World War, 1917-1918, in which he took an active part 
in the formulation and evaluation of methods of study of intelligence 
in the army, he continued to serve as criminologist and director of the 
institute, control of which, through his efforts, was transferred from 
the county to the state under the new title of Institute for Juvenile 
Research, until his resignation in December 1929. At that time he 
assumed the combined duties of consultant to the department of public 
welfare of California and professor of the University of California at 
Berkeley. He was brought to the university for the purpose of creating 
a department of criminology. In the face of many obstacles and great 
difficulty he saw this work fully developed. 

Dr. Adler will be best remembered by the members of the various 
professional societies to which he belonged as a thoroughly scientific 
worker, an intelligently honest man and a clear thinker, who was fearless 
in support of his convictions. The large number of these societies gives 
evidence of the high regard in which he was held. Throughout the years 
of his work in three areas, extending over the entire country, 
Dr. Adler's clear thinking was felt by all who came in contact with him. 
He is probably best known for the development of the program of 
the Illinois Institute for Juvenile Research, for which he received not 
only national but international recognition. His numerous publications 
in diversified fields give evidence of his originality and critical creative 
thinking and will serve as memorials to his work. 


PauL L. SCHROEDER, M.D. 


MORTIMER WILLIAMS RAYNOR, M.D. 
1879-1935 


With the death of Dr. Mortimer W. Raynor on Oct. 5, 1935, there 
passed from the medical group of the state of New York a psychiatrist 
who in a quiet, unassuming way had been a pioneer in modern psy- 
chiatric treatment. All his interest had been devoted to the furthering 
of psychiatric care during his entire medical life. 

Dr. Raynor was born in Syracuse, N. Y., on June 20, 1879. After 
a preliminary education in the schools of Syracuse he was graduated 
from the Syracuse University College of Medicine in 1904, From 1904 
to 1907 he served as intern, first in the Newark City Hospital and 
later in the Kings County Hospital in Brooklyn. From there he went 
directly into psychiatric work in the Hudson River State Hospital in 
Poughkeepsie. He was advanced from junior assistant physician to 
senior assistant physician in the next five years, which title he held 
until February 1917. 

At this time the department of corrections of the city of New York 
decided to found a psychiatric clinic in connection with the penitentiary 
on Blackwell’s Island. This was a new departure which called for a 
psychiatrist with a special type of ability and a special type of person- 
ality to deal with the difficult problems of one of the most difficult city 
prisons in this country. It was not by chance that the choice fell on 
Dr. Raynor as a man well fitted to make a success of a venture that 
was considered most questionable by some older penologists. He did 
make a success of it, but resigned in August 1917 to enter the United 
States Army. As a captain in the medical corps, he was assigned to 
Camp Meade, until he joined the Seventy-Ninth Division as division 
psychiatrist in January 1918. One month later he received the com- 
mission of major. On July 8, 1918, he left for France with his division 
and served with them through their campaign until the armistice. He 
was cited “for services during the offensive against Montfaucon and 
Nantillois, Sept. 26-30, 1918.” He returned home in January 1919 to 
take up his work in the New York state hospitals, now as director of 
clinical psychiatry in the Manhattan State Hospital on Ward’s Island. 
While in this position he organized and put into operation one of the 
first general diagnostic clinics to be established in a state hospital and 
one which has since served as a model. 

In May 1924 he was appointed superintendent of the Kings Park 
State Hospital. He held this position until he became medical director 
of the Bloomingdale Hospital at White Plains, N. Y., in September 
1926. Here again he found himself in a position which required unusual 
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talents for organization. This hospital, one of the oldest hospitals for 
patients with mental diseases in the country, has had a noteworthy history 
of achievement. It had as its heritage all of the advantages of the prestige 
of its honorable past and not a few of the disadvantages of age in 
institutions. Dr. Raynor’s work was to make it a modern hospital, and 
his work may be judged by the record of the hospital in the past nine 
years. Under his guidance the hospital concentrated on curative rather 
than custodial care and this end was attained by stressing not only psy- 
chiatric care but medical and surgical diagnosis and care as well as the 
development of a social environment that would be conducive to recovery 
of patients with mental diseases. He was still working on improvement 
at the time of his death. 

Always modest and retiring, with a tendency, almost constitutional, 
to “put his candle under a bushel,” Dr. Raynor nevertheless received 
recognition from his colleagues in and around the city of New York. 
This recognition took form in his election to the presidency of the New 
York Society for Clinical Psychiatry, the New York Psychiatric Society 
and the Westchester County Medical Society and as chairman of the 
I’xecutive Committee of the New York State Committee of Mental 
Hygiene. 

Dr. Raynor was a psychiatrist with the spirit of a pioneer, but first 
of all he was a physician. To him a patient presented a medical problem, 
always to be treated as such. He was one of those unobtrusive organ- 
izers under whose kindly, sympathetic hand things always seemed to 
run right. His luck was the luck of sincere friendship, which he gave 
and attracted. Those who value him most are those who knew him 


longest. 
— Louts Casamayor, M.D. 
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Abstracts from Current Literature 


Physiology and Biochemistry 


Tue ANTINEURITIC VITAMIN: V. THE PREPARATION OF A VITAMIN CONCENTRATE 
SUITABLE FOR PARENTERAL Use. E. H. Stuart, R. J. Brock and G. R. 
CowciLL, J. Biol. Chem. 105:463, 1934. 

The authors have succeeded in producing an inexpensive, easily prepared 
vitamin B (B,) solution suitable for parenteral use in man by adsorption of the 
vitamin on a definite amount of Lloyd’s reagent and subsequent elution with warm 
alcoholic hydrochloric acid. They describe the method in detail for preparation 
of a reagent containing 0.25 international unit per milligram of solids. This 
can be further purified to contain 2.5 international units per milligram from which 
a vitamin solution can be eluted which contains about 5 international units per 


milligram of total solids. IRVINE, Boston. 


STuDIES ON THE ADRENAL: VII. A StmMpLe PREPARATION OF THE ADRENAL Cor- 
ricAL HORMONE SUITABLE FOR ORAL ADMINISTRATION. ARTHUR GROLLMAN, 
W. M. Frror and Ettis Grottman, J. Biol. Chem. 109:189, 1935. 


Clinical studies regarding the effects of adrenal cortical hormone in morbid 
states have been seriously hampered by the lack of easily available, potent prepa- 
rations. Grollman, Firor and Grollman found that such preparations can be 
made by adsorbing on charcoal the hormone from extracts of adrenal glands. 
Frozen pig’s glands were extracted with acetone which had been chilled to remove 
most of the lipid. The filtrate was subjected to vacuum distillation to remove 
the acetone. The aqueous residue was neutralized, and activated charcoal was 
added. It adsorbed the hormone, and after preliminary washing the charcoal- 
hormone combination was suitable for oral administration. 

Adrenalectomized rats and dogs were kept alive and free from symptoms 
as long as cortical hormone was fed in their food, but they died with typical 
signs of adrenal insufficiency if it was withheld. It was found that the charcoal 
preparation fed to rats by mouth was as efficacious as adrenal extract injected 
intraperitoneally. Perhaps the efficacy of this preparation over other adrenal 
extracts prepared for oral administration is due to the slow and complete libera- 
tion of the hormone by the action of intestinal juices. Pace, New York. 


THE Errect oF THYROID AND THYROXINE ON THE CONCENTRATION OF CREATININE 
IN THE HEART, Muscie, Liver, AND TESTES OF THE ALBINO RAT. MEYER 
Bopansky, J. Biol. Chem. 109:615, 1935. 

Creatine (methylguanidine acetic acid) is unevenly distributed in the body, 
about 98 per cent of the total occurring in the muscles and most of the remainder 
in the gray matter of the brain and in the testes. In combination with phosphoric 
acid it is intimately concerned with the liberation of energy in muscle. Bodansky 
has independently confirmed the observation of Cowan that the administration 
of thyroid substance or synthetic thyroxine to rats resulted in a marked reduction 
of the creatine content of the heart. Even more striking was the depletion of 
phosphocreatine. Other workers have observed the same in rabbits and in guinea- 
pigs. Not infrequently death occurred in a manner suggestive of cardiac failure. 
These results suggest that the disappearance of phosphocreatine from the myo- 
cardium may be related to heart failure in cases of acute thyrotoxicosis. 


Pace, New York. 
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Tue Errect oF TEMPERATURE ON Osmotic EQUILIBRIUM OF LivING CELLS (Unrer. 
TILIZED Eccs or ARBACIA PUNCTULATA). BALDWIN LuckE, J. Cell. & Comp. 
Physiol. 5:465, 1935. 

No effect of temperature on cell volume was demonstrated (lowest temperature, 

5.4 C.; highest, 29.3 C.). Temperature over the range employed has no effect on 

the position of osmotic equilibrium of the egg of Arbacia punctulata. 


Cuornyak, Philadelphia. 


EXPERIMENTAL INNERVATION OF MUSCLES BY THE CENTRAL ENpDS OF AFFERENT 
NERVES (ESTABLISHMENT OF A  QONE-NEURONE CONNECTION BETWEEN 
RECEPTOR AND EFFECTOR ORGAN), WITH FUNCTIONAL Tests. PAaut Werss, 
J. Comp. Neurol. 61:135 (Feb.) 1935. 

Experiments were conducted to see if a sensory nerve supplying a denervated 
muscle transplant could have a motor function. The experiments consisted in: 
(1) severing a dorsal root at its entrance into the cord and inserting it into 
a transplanted muscle, thereby creating a direct connection, by a single neuron, 
between a receptor and an effector organ; (2) testing the fate of adequate sensory 
excitation in such a mononeuronal system; (3) testing, by electrical stimulation, 
whether the dorsal root had succeeded in forming functional connections with 
the muscles and furthermore whether electrical stimulation of the nerve on the 
one hand and natural stimulation of the sense organs on the other would give 
the same or different functional results, and (4) examining histologically the fate 
of the dorsal roots in the muscles and the manner in which neuromuscular con- 
nections were established. The common toad was used. Sixteen successful opera- 
tions were performed. The connection between the muscle and its new nerve 
supply was examined both physiologically and histologically. In a number of 
cases the dorsal root fibers formed functional connections with the muscle fibers. 
This confirms the view that in the formation of nervous connections with peripheral 
organs no strict selectivity exists. In cases in which the experiments were success- 
ful electrical stimulation of the sensory nerve yielded prompt and vigorous con- 
tractions of the muscle connected with its central end. In sharp contrast to the 
positive effect of electrically evoked excitations, the adequate sensory excitations 
evoked by mechanical stimulation of the sense organs failed consistently to contract 
the muscles. The author explans this difference in results as the “resonance 


principle.” Apptson, Philadelphia. 


StupiEs ON LANGUAGE IN THE CHuILp. ANDRE OmprepANe, Hyg. ment. 30:69 
(April) 1935. 

The cry of the new-born infant is a local manifestation of a generalized reaction 
of defense, tonic in character. The first lallings bear the stamp of a tonic activity. 
They occur under conditions of resistance to the infant’s reactions or with move- 
ments giving an attitude of hyperextension. They may be looked on as _ tonic 
postural reflexes. Occlusion of the glottis is a primary element of all these reac- 
tions of generalized muscular tension. Gradually labial phenomena become more 
important, and as their dominance commences the period of cortical functioning 
sets in. Imitation is now the order of the day; the guttural phenomena occurring 
in this stage are not the same as the glottic lallings of the earlier tonic period. 


ANDERSON, Los Angeles. 


Tue or TrrepNess. L. R. MULLER, Deutsche Ztschr. f. Nervenh. 135:211 
(Feb.) 1935. 
Miller observes that although students of physiology have paid much attention 
to fatigue of the nerves and muscles, little is to be found in the literature on the 
feeling of bodily tiredness. Miller does not refer to localized painful sensations 
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following excessive bodily activity, such as painful sensations in the legs after 
a long march or other similar excessive bodily activities, but refers to general 
bodily tiredness. He denies that tiredness is caused by the production of fatigue 
toxic substances (kenotoxin). He likewise refutes the assertion that lactic acid 
developed during muscular activity is responsible for the tired feeling. This acid, 
he says, is again changed by means of oxidation into glycogen, the remainder 
being burned into carbonic acid and water. However, Miller concedes that under 
the influence of protoplasmic acidity, electrolytic splitting of the salts and increased 
permeability of the cell membrane, which permit extravasation into the lymph 
stream of the calcium, potassium and magnesium cations, the irritability of the 
nerve cells is lowered and thus a feeling of tiredness is produced. 

Although tiredness cannot as yet be explained on a physicochemical basis, it 
can be recognized by the facial expression, by the manner in which the bodily 
movements are executed and by the slow, dragging gait. Mentally it expresses 
itself by slowing of psychic reactions, dulling of memory, slowing of speech and 
diminished intellectual power. The feeling of tiredness appears only after con- 
sciousness of a lowered physical and mental state. One can overcome a tired 
feeling by strong mental effort. Tiredness is a physicochemical process; the feeling 
of tiredness is psychologic. 

Tiredness results in decrease of energy, in lessened ability to receive sensory 
impressions from the outer world and in decrease in the will to do and to form 
decisions. Consciousness results from mental energy; hence tiredness interferes 
with all forms of activity of consciousness. Mental energy is a part of the vital 
process. It becomes exhausted with tiredness, and is restored in sleep. Physical 
labor also consumes energy. The central nervous system is the place where latent 
energy is converted into creative mental energy. The conversion of mental energy 
into nervous expressions and activities must bring about a physicochemical change. 
The effort to overcome tiredness or to keep awake may become painful. Sleep 
brings rest and a restoration of energy. The physicochemical changes which bring 
on tiredness become adjusted during sleep. The calcium content of the blood is 
lowered during sleep, and it is to be assumed that then the calcium, potassium 
and magnesium cations pass back again into the protoplasm of the muscles and 
nerve cells and by this means there develops an accumulation of potential energy 
of the neuromuscular system. 

The feeling of tiredness is not controlled exclusively by physicochemical 
changes; it is influenced also by mental activity. The degree of attention is an 


important factor. BerNts, Rochester, N. Y. 


Neuropathology 


PatHoLoGi¢c EXAMINATION IN A CASE OF PosTVACCINAL ENCEPHALITIS IN WHICH 
RECOVERY OccurRED. BERND HERKENRATH, Ztschr. f. d. ges. Neurol. u. Psy- 
chiat. 152:293 (March) 1935. 


Herkenrath makes the only report in the literature of a pathologic study in 
a postvaccinal encephalitis in which recovery took place. A girl, aged 3 years, 
was vaccinated after a previous unsuccessful vaccination about seven months 
before. There was a history of a convulsion at the age of 2 years and chickenpox 
about one month before. Six days after vaccination the child became febrile, 
vomited and had a convulsion, which was more marked on the left side. The 
next morning she had hemiplegia on the left side. She was drowsy, had spastic 
hemiplegia on the left side and reacted poorly to pinpricks on that side of the 
body. There were no signs of involvement of the meninges; there was a Babinski 
sign on the left; there were no differences in the tendon reflexes: the abdominal 
reflexes were diminished on the left. Lumbar puncture yielded fluid under a pres- 
sure of 160 mm. of water, containing 10 cells per cubic millimeter, and 72 mg. of 
sugar per hundred cubic centimeters. The Pandy and Nonne-Apelt tests gave 
negative results. On the third day the child had a morbilliform exanthem on the 
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palms and soles. A number of focal convulsive seizures occurred on the left side 
during the course of the disease, and on one occasion a seizure occurred in the right 
upper limb. The child’s condition improved progressively. Neurologic examina- 
tion twenty-five days after admission to the hospital showed no positive neurologic 
signs and no changes in the mental status. The child was discharged as recovered 
fifty-five days after admission. Three months later she was reexamined. Rela- 
tives reported that she was somewhat irritable. Neurologic and mental exami- 
nations gave negative results except for inability to speak as clearly as before 
the encephalitis. 

Sixteen months after discharge the child was readmitted to the hospital with 
Vincent’s angina. At this time neuropsychiatric examination gave negative results. 
The irritability and speech defect were no longer present. About one and one-half 
years after discharge the patient died of an intercurrent infection. 

Examination of the internal organs revealed no significant findings. Grossly 
the brain was normal. Careful microscopic examination, utilizing all modern 
technics, showed only some fat-laden scavenger cells in the perivascular spaces 
of the cerebellum, pons, medulla and spinal cord. Most of these cells were small 
and round. These gitter cells were especially frequent in the venous perivascular 
sheaths. There was no evidence of perivascular, subependymal or cortical gliosis, 
There were no changes in the myelin sheaths. No alterations were present in the 
ganglion cells, except in the temporal lobes and in the right lateral nucleus of 
the thalamus, where there was a relatively marked atrophy of cells with diffuse 
increase of the smaller glia cells. 

The only pathologic evidence, therefore, of the previous condition of the brain 
was the presence of perivascular gitter cells. There were no other perceptible 
residual signs of the severe infectious disease of the nervous system. The neural 
parenchyma was intact. Herkenrath refuses to consider the local tissue changes 
in the temporal lobes and in the lateral nucleus of the thalamus as sequelae of 
the encephalitic process. In addition to the unusual localization of these tissue 
changes for postvaccinal encephalitis, he notes the relatively frequent finding of 
such changes in the brains of children as a result of focal functional vascular 
changes. The conclusion is therefore warranted that there may be not only 
complete clinical recovery but also anatomic restitutio ad integrum. 


Savitsky, New York. 


WERNICKE’S POLIOENCEPHALITIS AS A MANIFESTATION OF CEREBROVASCULAR 
Sypuitis. Y. Ucuimura and H. Akimoto, Ztschr. f. d. ges. Neurol. u. 
Psychiat. 152:685 (May) 1935. 


Uchimura and Akimoto report a case of cerebrovascular syphilis accompanied 
by superior polioencephalitis. A mentally retarded Japanese housewife, aged 28, 
gave no definite history of venereal disease and no history of excessive use of 
alcohol. For ten years she had been suffering with progressive weakness of the 
muscles of the upper limbs and shoulder girdle, which was diagnosed in June 
1929 as progressive muscular dystrophy. After a series of convulsions in the 
latter half of June 1929, she began to complain of headache and insomnia. She also 
showed changes in her mental status which required confinement in a psychopathic 
hospital. The mental picture was one of restlessness with confusion and recur- 
rent periods of excitement and of abnormal behavior. Polyphagia and polydipsia 
were present. Neurologic examination showed pseudohypertrophic muscular dys- 
trophy with tendon areflexia. The Wassermann reaction of the blood was posi- 
tive, and that of the spinal fluid was negative; the colloidal gold test gave a 
syphilitic curve and the amount of globulin was increased. 

Microscopic examination showed diffuse disease of the ganglion cells in the 
three upper layers of the cortex, with marked disorder of the cortical architec- 
tonics, so that all three layers at times seemed as one. The degenerated ganglion 
cells were replaced by numerous astrocytes and Hortega cells. Endarteritis of 
the smaller cortical vessels was present throughout the sections. Striking changes 
were found in the periventricular tissues, extending as far as the foramen of 
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Munro, though not beyond it. These alterations in the tissues were especially 
marked in the mamillary bodies. The pathologic picture presented by the peri- 
ventricular changes was that seen in the cases of Wernicke’s polioencephalitis. 
There were marked proliferation of the capillaries and precapillaries and diffuse 
endarteritic changes in the walls of the vessels. Progressive glial changes were 
present. Degeneration of the ganglion cells was present in the hypothalamic 
nuclei, with relative sparing of the supra-optic nucleus. The parenchymatous 
degeneration was most marked in the thalamus. There was some perivascular 
infiltration. The optic nerve and the chiasm showed marked gliosis. No _ peri- 
vascular infiltration was found. There were a few ring-shaped hemorrhagic areas 
in the periaqueductal gray matter and symmetrical changes in the dorsal nuclei 
of the vagus nerve that suggested polioencephalitis. 

The parenchymatous degeneration in the cortex and in the periventricular 
region was secondary to vascular disease. Uchimura and Akimoto believe that 
the polioencephalitis was secondary to syphilitic endarteritis and that they were 
not dealing with two independent diseases. They conclude that syphilis can be 
the cause of Wernicke’s polioencephalitis. They deny that the perivascular infil- 
tration was due to a secondary infection, as has been maintained by Luthy and 
Walthard in other cases of Wernicke’s polioencephalitis. No primary septic focus 
was found at autopsy. The authors suggest that the round cell infiltration in 
some cases may be a reaction to the parenchymatous degeneration. In this par- 
ticular case it may be another manifestation of the syphilitic infection. They 
deny that there is any relation between the pathologic changes and the progressive 


muscular dystrophy. Savitsky, New York. 


THE RELATION BETWEEN PLASMOCYTES AND MICROGLIA CELLS IN TRYPANOSOMIA- 
sts. E. WINKLER Jr., Ztschr. f. d. ges. Neurol. u. Psychiat. 153:160 (June) 
1935. 

Winkler was able to study the relationship between plasmocytes and microglia 
cells in two cases of trypanosomiasis with a method, which he describes, in which 
both cells were stained adequately on the same slide. He found evidence of 
amniotic division of the nucleus in the plasma cells, with extrusion of part of 
this nuclear material. He was able to show many transitional forms between 
the plasma cells and the microglia cells. Some of the plasma cells showed 
protoplasmic processes resembling those usually seen in microglia cells. These 
cells showed the characteristic nucleus of the plasma cell, but at the same time 
structures were noted within the cell which stained like the Hortega cell. There 
were microglia with the characteristically elongated nuclei in which the proto- 
plasmic processes stained like the plasma cell. None of the microglia cells showed 
division of the nuclei. The position of the very young Hortega cells was often 
near the plasma cell with the extruding nuclear material. When the plasma cells 
became less numerous the Hortega cells increased in number. The author con- 
cludes from this histologic data that in cases of trypanosomiasis most of the 


microglia cells come from plasmocytes. Savitsxy. New York 


Psychiatry and Psychopathology 


INFLUENCE OF SIZE OF FAMILY UPON THE CHARACTERISTICS OF THE MENTALLY 

DeFicIENT. Nem Dayton, Am. J. Psychiat. 91:799 (Jan.) 1935. 

In a study of almost 21,000 retarded children in the public schools of Massa- 
chusetts, Dayton finds that the size of the family and certain other environmental 
factors exercise a significant influence on the personality characteristics of the 
subjects. While the average size of the family from which the defective children 
spring is about the same as that of the average family in the general population, 
higher intelligence quotients are general in smaller families. The differences were 
slight, but consistent. Only children in this group showed an average intelligence 
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quotient of 73, while those from families of ten or more children had an average 
intelligence quotient of 69. Only children showed reading accomplishment superior 
to those from large families, while the reverse was true of accomplishment in 
arithmetic. On the whole, small families provided better environmental conditions, 
Obedience and sociability were noted more frequently in children from large fami- 
lies, while seclusiveness and selfishness were more common in children from smal] 
families. Subjects in the latter group tended to show less suggestibility and quar- 
relsomeness than those from larger family units. Stealing and sex offenses were 
commoner in small families, and lying in large families. In general, the defective 
children from small families retained a greater degree of individuality and showed 
wider departures from the norm than those from large families. 


Davipson, Newark, N, J. 


THe ErtiocoGy oF TeMporARY AMNESIA. Leavitt, Am. J. Psychiat, 
91:1079 (March) 1935. 


Case histories of 104 patients suffering from temporary amnesia have been 
studied and are reported on by Leavitt. Three of the patients had aphasia rather 
than amnesia, and 8 were pure malingerers. These 11, however, are included in 
Leavitt’s tabulation. The cause in about half of the cases was of an organic 
nature. Of these cases, in 3 the amnesia followed concussion, in 1 it followed a 
fracture of the skull, and in 11 it was associated with some toxic condition, notably 
alcoholism. There was also a case in which it was associated with renal toxicosis 
and diabetic hyperglycemia. In 10 instances the amnesia was classified as a post- 
epileptic fugue. Of the patients in whom the condition was apparently not of a 
definite organic nature, 12 were psychoneurotic, 22 were psychotic, and 4 showed 
constitutional mental inferiority. Three of the patients in the last group were 
feebleminded. In 8 instances the etiologic factor could not be found. In the group 
of malingering and neurotic persons females predominated, but in the other groups 
most of the amnesic patients were males. Davipson, Newark, N. J. 


RESEARCH IN Psycutatry. H. DouGLas Sincer, J. A. M. A. 104:2223 (June 22) 
1935. 


Singer stresses the importance of clinical research and discusses the relations 
that exist between clinical psychiatry and the two types of research included by 
Whitehorn and Zilboorg under the captions “psychologic” and “physiologic.” Psy- 
chiatry is essentially a clinical subject. Advances in other fields of clinical medi- 
cine have led and not followed laboratory discoveries. It seems logical to conclude 
that this story will be repeated in psychiatry. There is still need of a continuation 
of the ancient methods of clinical observation, modified and elaborated to comply 
with advances already made. The author discusses briefly some of the forms 
of mental illness that are too often dealt with as if they were nosologic entities 
and also the group of psychoses labeled schizophrenia or dementia praecox. The 
occurrence of deterioration is today more or less ignored as a criterion for 
classification, and inclusion in the group depends on the observation of patterns 
of behavior that are characterized by excessive use of occult or highly symbolized 
responses, caricatures apparently of those features of human behavior which render 
social life possible—the repressive and substitutive types of reaction. One need 
not question the propriety of classifying psychologically such behavior in one class, 
but few will disagree with the remark that it is not a nosologic or a psychiatric 
unity. The situation is much the same in regard to the psychoneuroses. The 
author states that the methods of clinical research in psychiatry are no different 
in principle from those employed in other fields of medicine. He does not share 
the not uncommonly expressed opinion that psychiatry has graduated from the 
stage of description to that of interpretation. This may be true of psychology, but 
it is not true of psychiatry. It may be granted that there has been careful and 
adequate description of the superficial manifestations and spontaneous behavior. 
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What remains to be done concerns the devising of methods of recording the 
responses to controlled situations, planned with the purpose of defining exactly 
what integrated functions persist in any given case and what are lost or are 
in abeyance. This is a long, tedious road, requiring persistence, imagination and 
ingenuity, the usual tools of research, but it is, he believes, the only road that 
will lead to a successful classification on an etiologic basis and through this to 


adequate correlation with other fields of research. Eprror’s ABSTRACT 


Tue CONSTRUCTIVE ABILITY OF ONE HUNDRED AND Firty SUBNORMAL CHILDREN. 
Epna Wittis McE.wee, J. Juvenile Research 19:25 (Jan.) 1935. 


The purpose of the study reported was to compare the constructive ability of 
several groups of retarded children, whose mental ages were nearly constant but 
whose chronological ages were variable. One hundred and fifty children were 
included in the study. Each child was examined by the Stanford-Binet test, and 
their constructive ability was also tested. The gain in constructive ability with 
physical maturity is apparent. These findings are substantiated by the results of 


a study made in Minnesota. Fercuson, Niagara Falls, N. Y. 


SyPHILIS AND MENTAL DisEAses. E. MEerrIMAN, J. Social Hyg. 21:164 
(April) 1935. 


During the year ending June 1933, syphilis was considered a causative factor 
in the cases of 11.3 per cent of all new patients admitted to the civil state hospitals. 
In 1931 Pollock computed the annual economic loss resulting from mental disease 
due to syphilis in the state of New York as approximately $13,500,000. The 
incidence of dementia paralytica in that state is nearly three times as great in 
cities as in rural districts when the estimate is based on respective urban and rural 
populations. Of over 16,000 patients with dementia paralytica admitted to the state 
hospitals during two recent decades, 13,000 died within an average of less than 
two years following admission. Modern methods of treatment have proved to 
have a decided advantage over earlier ones, but apparent recoveries are secured 


only in a distinct minority of cases. Fercuson, Niagara Falls, N. Y 


MENTAL DISEASE IN THE Crisis. PAaut O. Komora and Mary A. CLARK, Ment. 
Hyg. 19:289 (April) 1935. 


Although there has been a rapid increase in the number of persons in state 
hospitals for patients with mental diseases since the beginning of the economic 
depression, it is not possible to conclude from this that the crisis has been a major 
etiologic factor in the augmented incidence of mental disease. More than half of 
the state hospitals in the country replied to the questionnaire of the National 
Committee for Mental Hygiene, and in these institutions there has been an increase 
of 15.5 per cent in the number of patients admitted for the first time in the triennium 
from 1929 to 1932. There has also been an increase in the number of paroles— 
almost 10 per cent—since 1929. The latter datum suggests that hospital officials, 
under the pressure of an increasing number of persons sent to the hospital, are 
redoubling efforts to release patients. The ratio of the population of the state 
hospitals to the general population increased from 207.5 per hundred thousand in 
1923 to 254.8 ten years later. However, this increase may be ascribed to other 
factors, such as (1) an increase in the number of state hospitals available, (2) the 
growing tendency of the population to use hospitals for all sorts of illnesses, 
(3) improvement in the type of care offered to the patient and the constant 
increasing readiness of the public to use such facilities, and (4) the transfer of 
many patients from private to state institutions because of the poverty of the 
family. Since mental illness must be thought of as the end-result of a chain of 
causes, it is unlikely that any psychoses actually produced by the economic crisis 


would be reported as yet. Davipson, Newark, N. J 
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Tue Errect oF INTERCURRENT SOMATIC DISEASE ON MANIC-DepREssSIve REACTIONS 
Lewis R. Wovserc, Psychiatric Quart. 9:88 (Jan.) 1935. 


Six cases of manic-depressive psychosis in which intercurrent somatic disease 
precipitated recovery are reported. In one case recovery followed perineorrhaphy 
and surgical amputation of the cervix; in two instances the somatic disease was a 
carbuncle, and in two others a localized infection of the foot was the provoking 
agency. In the last case a peritonsillar abscess preceded recovery. In four cases 
hyperpyrexia occurred; in one moderate fever developed; in the case in which 
operative measures were employed the temperature is not reported. Wolberg con- 
siders the somatic disease a form of shock therapy. He suggests that psychotic 
patients have been emotionally and psychically sensitized and construes the somatic 
disease as a desensitizing agency of nonspecific nature. 

Davipson, Newark, N. J 


EXCERPT FROM THE ANALYSIS OF A Doc Puosia. Stersa, Psychoanalyt, 
Quart. 02135, 1935. 


Sterba points out first that an animal phobia is produced by the displacement 
onto an animal of the child’s libidinal and aggressive feelings about some adult 
important in the child’s emotional life. The case she reports not only reveals a 
number of mechanisms in the development and avoidance of anxiety in the female 
child but illustrates the conversion of the animal phobia into another type of 
neurosis. 

The dog phobia of Sterba’s patient, a girl, was based on the fear that a dog 
might bite her as a punishment for masturbation. This resulted from the 
chronological association of the mother’s stern prohibition of masturbation (“You 
will make yourself sick” or “I will send you away”) and the father’s command 
not to put her hand in a dog’s mouth, as she was doing, lest he bite her; i. e., 
there was actually a possibility that the hand she had used to masturbate might 
be injured by the dog. On a deeper level, she feared that the dog might smell 
at and injure her anus. The dog was a substitute for her father, who might injure 
her if he had intercourse with her as he had with her mother. It was also a sub- 
stitute for her mother, who had given her libidinal pleasure through the many 
enemas she had administered during the child’s attack of measles just before 
her illness began. The wish to keep her back turned to the dog was an expres- 
sion of her anxious defense against a passive anal surrender first to the father, 
with whom such a passive anal attitude was bound up with the idea of a severe 
physical injury, and, second, to the mother on account of the enemas. The 
dog phobia was a converted expression of longing for a repetition of these 
enemas from her mother. From this it is evident that the libido at the begin- 
ning of the illness was attached chiefly to the anal-sadistic level of organiza- 
tion. The rapid disappearance of the dog phobia after two months’ analysis 
occurred because the mother’s prohibition against playing at giving enemas was 
too much bound up with the real mother and not with a super-ego requirement, 
so that the analyst’s permission to play at this game was more easily accepted. 
Behind the conflict over the desire to play at giving enemas lay the overstrict 
training in cleanliness to which she had been subjected. Another reason for the 
rapid disappearance of the dog phobia lay in the ease with which she assumed the 
aggressive masculine role—to give the enemas, to be a boy and to talk like a boy 
—as a further defense against her passive feminine desires. The change from the 
dog phobia to the obsessional symptoms came about during the summer when 
analysis was interrupted by a vacation. The patient was alone with the mother, 
who again increased her fears by forbidding her anew to play the enema game 
with her sister and by adding a new threat that if she did so she would be sent 
away. These disappointments aroused a storm of violent aggression against the 
mother and caused the child to wish the mother’s death. But the threat of with- 
drawal of love forced the child to turn these aggressive impulses against herself, 
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and the obsessional neurosis resulted. When these aggressive impulses toward 
the mother were made conscious and expressed in play and dreams, the neurotic 
symptoms based on the suppression of the hostility were removed. 


PEARSON, Philadelphia. 


Tue AFTER-RESULTS OF PSYCHOTHERAPY IN Five Hunprep ADULT Cases. Mary 
C. Lurr, Brit. M. J. 2:55 (July 13) 1935. 


The results of psychotherapy in 500 consecutive adult patients who attended 
the Institute of Medical Psychology are analyzed. Sixty-five and five-tenths per 
cent of the patients were much improved or improved on completion of the treat- 
ment. Follow-up studies after three years reduced this to 55 per cent. Analysis 
based on length of treatment showed that one half of the patients were treated 
for a short period. This implies that the patient had less than twenty interviews 
Ten per cent made more than sixty visits, while the remaining group were seen 
between twenty and sixty times. The results in all three groups were almost 
identical. The most satisfactory results were effected in patients who had anxiety 
reactions or who complained of sexual maladjustments. Beck, Buffalo. 


An INVESTIGATION INTO THE AFTER-HISTORIES OF DISCHARGED MENTAL PATIENTS. 
L. H. Wooton, R. W. Armstronc and Dorotuy Littey, J. Ment. Sc. 81:168 
(Jan.) 1935. 


A follow-up study was made of persons who left a small hospital for patients 
with mental diseases in London during the period from 1928 to 1932. A competent 
psychiatric social worker studied the patients from the point of view of mental 
health, number of recurrences and environment. Most of the patients had schizo- 
phrenia. The results do not support the conventional opinion of the outlook in 
cases of schizophrenia. A study of thirty-eight patients showed that eighteen, or 
nearly 50 per cent, had remained well since discharge. The percentage of relapses 
rose sharply during the first three months after discharge, probably because of 
the number of persons who were prematurely discharged, owing either to the 
insistence of relatives or to poor judgment of the members of the medical staff. 
The next peak occurred at about the end of the first year, when there appears to 
be a maximum tendency to relapse for which Wootton and his co-workers are 
unable to account. They postulate that treatment in a hospital for patients with 
mental diseases succeeds in many cases in obtaining a type of recovery which lasts 
approximately a year and that this is a critical period. Once this period is passed, 
the tendency to relapse gradually diminishes. In cases of schizophrenia there is 
another danger period toward the end of the second year. The importance of 
pregnancy or the puerperium as a precipitating factor is questioned by the authors. 
They believe that an isolated psychotic attack carries with it in many cases a 


tendency to recurrence. 
latent tendency to recurrence KASANIN, Chicago. 


THE ASSOCIATION OF PHYSIQUE AND MENTAL Conpition. J. L. Crece, J. Ment. 
Se. 81:297 (April) 1935. 

One hundred men with schizophrenia, 100 with manic-depressive psychosis and 
100 normal men were examined anthropometrically to determine the correlation 
of body build and mental disease. In all three groups the subjects were selected 
at random between the ages of 25 and 55. All subjects with any physical deform- 
ity were excluded. 

It was found that the stature and cranial capacity of the psychotic persons 
were less than those of the normal subjects. This was probably due to a diminu- 
tion in the length of the head and in the height. The faces of the psychotic sub- 
jects were narrower than those of the normal subjects, the narrowness being 
especially prominent in the lower part of the faces of the persons with schizo- 
phrenia. The faces of the subjects with manic-depressive psychosis were shorter 
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and more shield-shaped than those of the subjects with schizophrenia. The noses 
of the psychotic subjects tended to be longer than those of the normal subjects: 
those of the schizophrenic subjects were also narrower. The persons with schizo. 
phrenia had shorter upper lips than the persons in either of the other two groups. 
The arms were shorter in the psychotic than in the nonpsychotic persons; this 
was especially noticeable in the group with schizophrenia. Increased pelvic width 
was common in the persons with manic-depressive psychosis. The shoulders were 
narrower and the neck was shorter in the psychotic than in the nonpsychotic group. 


KASANIN, Chicago. 


THe InTER-RELATIONSHIPS OF MENTAL DiIsorDERS AND DIABETES MELLITUS, 
Wittram C. MENNINGER, J. Ment. Sc. 81:332 (April) 1935. 


The relationship between mental disorders and diabetes was studied in 30 cases 
of diabetes associated with a psychosis, in 93 cases of uncomplicated diabetes and 
in 400 cases of mental disorder, which apparently served as controls for the study. 
Menninger believes that certain fluctuations of a specific type occur with sufficient 
frequency in diabetic persons to suggest a picture descriptive of the diabetic 
personality. These are not obvious to the internist. Long periods of study show 
mild but definite disturbance in the fields of perception, emotion and _ volition 
and in the intellectual functions. A small percentage of cases are definitely 
instances of toxic psychosis or true “diabetic psychosis.” Psychologic conflicts 
may be an important etiologic factor in many cases of diabetes. Menninger goes 
further when he states that although he has no definite proof, he thinks that such 
conflicts may even cause diabetes. 

Gross psychologic trauma may initiate diabetes, although the real causes are 
usually unconscious conflicts, with absence of any external event or situation. 
Mental disorder and diabetes never occur independently in the same person. 


KASANIN, Chicago. 


ACHLORHYDRIA IN THE PSYCHOSES WITH SPECIAL REFERENCE TO COINCIDENT 
ANAEMIA. Rusy O. STERN, J. Ment. Sc. 81:358 (April) 1935. 


Three hundred psychotic patients were studied to determine the incidence of 
achlorhydria as compared with that in normal persons. Achlorhydria was present 
in 10.6 per cent of the psychotic patients. This was 4 per cent lower than the 
occurrence among large numbers of healthy people in the same age group. Stern 
concludes that achlorhydria does not occur more frequently in psychotic patients. 
There is no association between achlorhydria and psychoses. 


KASANIN, Chicago. 


THE SYNDROME OF NeurROTIC ANXIETY: THE Somatic AND Psycuic CoMPo- 
NENTS OF Its GENESIS AND THERAPY. WALTER Miscn, J. Ment. Sc. 81:389 
(April) 1935. 


Misch studied fifty cases of true anxiety. The somatic syndrome of anxiety 
is characterized by a stormy excitation of the sympathetic nervous system. At 
first one finds an exclusive excitation of this system, but toward the end of the 
attack phenomena referable to the parasympathetic system are added. The symp- 
toms are those of intense vasoconstriction of the skin with paresthesias, sensations 
of cold, pallor, tachycardia, dryness of the mouth, cold sweats, mydriasis, hyper- 
tension and relaxation of the voluntary muscles. 

Misch has attempted to treat anxiety as a somatic disease. A search was made 
for a drug that would dilate the peripheral vessels, slow the heart rate, lower 
the blood pressure, stimulate salivary secretion, dilate the pupil and increase mus- 
cle tone. Such a drug was found in the choline preparations. After intramuscular 
injection of 0.1 cc. of acetylcholine hydrochloride in cases of acute anxiety, in from 
five to ten minutes there were ample flow of blood through the skin, diminution 
of tachycardia and disappearance of subjective phenomena. At the same time the 
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physical symptoms of the anxiety state disappeared and were followed by a 
feeling of comfort and well being. The effect of the drug lasted from three to 
four hours. 

Choline was administered orally. In the majority of cases, within from a 
few hours to two days after the commencement of the treatment there was gradual 
improvement, which in a short time led to complete freedom from anxiety. Per- 
manent improvement was observed in some cases; in others the symptoms reap- 
peared in a milder form, to disappear again after more treatment. In the patients 
treated by choline all forms of psychotherapy were avoided. Choline was always 
effective in cases of pure anxiety, especially in the forms in which the patients 
had not yet undergone strong psychic fixation. It was only conditionally effective 
in cases of anxiety hysteria. It was of no value in cases of anxiety of the 
compulsion neuroses type, in cases of psychotic anxiety, in cases of anxiety caused 
by hypnosis or in cases of posthypnotic phobia. Choline preparations exercise 
their maximal action on the parasympathetic system in akinetic anxiety syndromes. 
The effect of choline is greater the more elementary the form of the anxiety; its 
effect is less definite in cases in which the anxiety has been psychically elaborated. 


KASANIN, Chicago. 


Instinct DUALITY IN THE DREAM. LupwiGc JAEKELS and EpMUND BERGLER, 
Imago 20:393, 1934. 


Freud’s hypothesis of the death instinct has not gained the universal acceptance 
of psychoanalysts and has been subject to attack, especially by Reich. Jaekels 
and Bergler, however, accept the hypothesis and attempt in this article to show 
the manifestations of the death instinct in the dream. Sleep has been frequently 
related to death, especially in the literature and in mythology. One aspect of 
sleep is related to dying, and thus the dream in part serves the purpose of 
hampering too deep a sleep as a defense against death. Freud’s original conception 
of the dream as a wish fulfilment holds true for id wishes of repressed infantile 
sexuality. Since the super-ego is genetically related to the internalization of 
aggression (death instinct drives), manifestations of it in dreams have been taken 
by the authors as evidence of expression of the death instinct. The dream, then, 
has two functions: (1) to deny the temporarily present unconscious reproach 
of the super-ego and (2) to satisfy a repressed infantile id wish. The first of 
these functions represents a hitherto unnoted aspect of the dream. 


KAUFMAN, Cambridge, Mass. 


Diseases of the Brain 


SIMULATION OF INTRACRANIAL TuMoR By LEAD ENCEPHALOPATHY IN CHILDREN, 
WITH REMARKS CONCERNING SURGICAL TREATMENT OF LATTER. Paut C. 
Bucy and Doucias N. Bucnanan, J. A. M. A. 105:244 (July 27) 1935. 


Bucy and Buchanan performed suboccipital decompression in two of three cases 
of lead encephalopathy in children with increased intracranial tension which 
simulated cases of intracranial tumor. Both children recovered promptly and com- 
pletely. In the third case, in which the intracranial pressure was less elevated, no 
decompression was carried out and medical management alone was used. The 
child had a prolonged and stormy course but also ultimately recovered. From 
these experiences and from data taken from the literature, it is concluded that 
the differentiation of lead encephalopathy and midline cerebellar tumors in children 
from the history and physical signs alone is difficult and may be impossible. Such 
factors as the possible ingestion of lead, rapid onset with vomiting and abdominal 
pain and only moderately increased intracranial pressure should warn the clinician 
of the possible diagnosis of lead encephalopathy. The easiest and most rapid 
method of rendering probable the diagnosis of lead encephalopathy is the demonstra- 
tion of the presence of lines of increased density at the ends of the long bones. 
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The diagnosis may then be established by demonstrating the presence of lead in 
the blood. Medical management of lead encephalopathy is notoriously unsatis- 
factory and results in a high mortality and numerous and serious sequelae. Surgical 
decompression of the intracranial cavity offers a logical means of producing a 
prompt and cdmplete relief of symptoms with less danger of sequelae. 


Eprror’s ABSTRACT. 


THe Puysio.ocy, PATHOLOGY AND TREATMENT OF CRANIOCEREBRAL INyuRtEgs, 
WINCHELL M. Craic, New England J. Med. 212:777, 1935. 


The pathologic and the physiologic course of a craniocerebral injury depend 
not only on the severity of the trauma but also on the extent of the lesion and the 
type of treatment which is administered. In 80 per cent of the cases such an injury 
is followed by posttraumatic symptoms. The mortality is 25 per cent. Post- 
traumatic edema probably plays a larger part in the production of symptoms than 
does laceration of the brain or hemorrhage. A roentgenogram does not always 
disclose the extent of injury. Injuries to the meninges and to the cerebral cortex 
are usually missed unless further studies are carried out. Prolonged rest in bed 
is the best procedure to abort possible after-effects, and frequent observations of 
the blood pressure and the pulse and respiratory rates over a long period are 
advisable. The production of cerebral edema is associated with concussion of a 
greater or lesser degree. The exact explanation of edema is uncertain, but it is 
known that it occurs when there is an increase of colloids in the tissue. Con- 
tusion of the brain usually indicates localized injury to the cerebrum, and its 
symptoms develop after a latent period, which is in distinct contrast to concussion, 
the symptoms of which are immediately apparent. Contrecoup injury in contusion 
occurs at the opposite pole of the skull and may be more serious than that occurrirg 


at the site of the trauma. Moore. Boston 


Some CLINICAL MANIFESTATIONS OF TRAUMATIC DECEREBRATION. AARON J. 
Rosanorr, Psychiatric Quart. 9:116 (Jan.) 1935. 


The phenomena of decerebrate rigidity occasionally occur in human beings as 
a result of cerebral trauma. This is especially true of injuries at birth; thus, 
trauma at birth is much more likely to precipitate epilepsy than is injury to the 
head in later life. The brain is better able to tolerate compression than extension. 
In the process of molding the head at birth the decerebrating lesion is probably 
produced more by the forces along the vertical axis and subsequent compensatory 
extension than by the compressing forces applied along the transverse diameters 
of the skull. At any time prior to the closure of the fontanels, injury to the head 
is likely to provoke extension of the brain tissue. In the adult, on the other hand, 
a traumatic decerebrating lesion can scarcely be produced except by extensive 
localized destruction of brain substance. 

Since it is true that in most cases of mental deficiency, Little’s disease and 
epilepsy no trauma at birth is reported, it is clear that there is a factor of vul- 
nerability as well as one of trauma. The degree of vulnerability depends on and varies 
with factors such as hereditary disposition, sex (males are more vulnerable), matur- 
ity at birth and multiplicity of pregnancies. Among surviving premature children 
there is a higher incidence of Little’s disease, epilepsy and mental deficiency than 
among maturely born infants. A similar variation is found among twins. Mental 
deficiency, mental disease, criminality, epilepsy and similar conditions occur more 
often among the first born than among the later born. The greater hazard of 
trauma at birth among the first born is suggested as an explanation. 

In explaining the frequency with which a long silent period occurs between an 
injury to the head and the onset of a convulsive disorder, Rosanoff is inclined to 
accept the hypothesis of Foerster and Penfield. This holds that cicatricial traction, 
by producing a spreading reflex vasomotor spasm, starts the seizure. The slowly 
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developing neuropathologic changes which may be at work in the interval between 
the injury and the first clinical evidence include dilatation and distortion of the 
yentricles and the formation of cysts, atrophies, adhesions, neuroglial overgrowths, 


scleroses and cicatrices. Davipson, Newark, N. J. 


Cottoip Cyst or THIRD VENTRICLE OF THE BRAIN: REporT OF A CASE OPERATED 
ON, WITH Recovery. J. E. PATEerson and M. Les tis, Brit. M. J. 1:920 
(May 4) 1935. 


A patient aged 34 had intermittent attacks of headache, with the intervals of 
freedom from pain gradually shortened. Ventriculography demonstrated pro- 
nounced hydrocephalus of the lateral ventricles with absence of visualization of the 
third ventricle. Neither ventriculography nor injection of dye showed any 
abnormality. A cyst of the third ventricle was found at operation, after which 
the patient made an excellent recovery except for two epileptiform seizures. 

The authors emphasize that perforation of the septum lucidum is not uncommon 
with prolonged hydrocephalus, and they warn against the ease of making a falla- 
cious diagnosis when this occurs. Beck, Buffalo. 


BLtoop VESSEL TUMOURS OF THE BRAIN WITH PARTICULAR REFERENCE TO THE 
LinpAu Synprome. G. S. Hatt, J. Neurol. & Psychopath. 15:305 (April) 
1935. 


An interesting case is reported to illustrate the relationship between an angio- 
matous malformation and hemangioblastoma. The angiomatous malformation is 
essentially a benign, nonfamilial tumor, which rarely gives rise to cystic formation. 
It is not associated with any visceral anomalies but is often accompanied with con- 
genital nevi of the skin and occurs most commonly in the cerebral hemispheres. 
The hemangioblastoma is a true tumor formation and is frequently cystic. It occurs 
chiefly in the cerebellum. It may be familial and is unaccompanied by any lesion 
of the skin; it may be associated with visceral anomalies and angiomatous retinas. 
In the case reported here the growth was a multiloculated cystic tumor in the left 
cerebellopontile angle, associated with angiomatosis of the central portion of the 
retina and with an extensive capillary nevus over the upper part of the thoracic 


and the cervical region. SPERLING, Philadelphia. 


PosturAL Hypotension. W. F. Crotr and R. J. Duture, Lancet 1:194 (Jan. 26) 
1935. 

Croll and Duthie report their observations on a man, aged 37, in whom a marked 
fall of blood pressure, accompanied by dizziness, invariably took place when he 
changed from the supine to the standing position. The heart was normal in size 
and position, and the sounds were normal. An electrocardiogram showed pre- 
ponderance of the left side. A pseudo-Argyll Robertson pupil was present on the 
left, and absence of knee jerks was noted. Serologic tests of the blood gave normal 
results. The fall of blood pressure was associated with a marked decrease in 
the excretory function of the kidneys. When given 100 cc. of water to drink while 
lying down, the patient passed 880 cc. of urine, with a specific gravity of 1.003, in 
the next four hours. When the experiment was repeated on the following day, 
but with the patient up and moving about, he passed only 73 cc. of urine with a 
specific gravity of 1.014. The pulse rate showed a normal response to change in 
position. Abdominal compression, the application of tourniquets around the limbs 
and the administration of epinephrine, solution of pituitary and histamine all failed 
to prevent the fall in blood pressure. 

Langworthy has pointed out that the predominant afferent impulses responsible 
for the control of postural tone are proprioceptive and arise in the muscles of the 
extremities. It is the opinion of Croll and Duthie that there was a possible 
derangement of the nervous mechanism controlling the blood pressure in their 
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case. The knee jerks were absent, and as there were no signs of a defect of the 
anterior horn cells or of the efferent nerves controlling the reflex, they concluded 
that afferent fibers from the muscles were defective and that possible proprioceptive 
fibers controlling changes of blood pressure were implicated. 


Watts, Washington, D. C. 


FaciocRANIAL Dysostosts (Crouzon’s DIsEAsSE) IN A HEALTHY Fanmtty. 
P. Burton and Avucust O. Ley, J. belge de neurol. et de psychiat. 35:57 
(Feb.) 1935. 


Burton and Ley present the case of a patient with Crouzon’s disease, the 
important features of which they describe as (1) cranial deformity similar to 
oxycephalia; (2) malformation of the face with flattening of the nose and superior 
micrognathia giving way to inferior prognathia, and (3) ocular difficulties, such as 
atrophy of the optic nerve, exophthalmos and divergent strabismus. Although the 
syndrome is considered familial and hereditary, it may be seen as an isolated 
condition. The case reported is that of a child, aged 3% years, who at the age 
of 3 months had hydrocephalus with exophthalmos and strabismus but no atrophy 
of the optic nerve. There was at that time a fairly typical facial expression. The 
family and developmental history is without significance except for delay in walking. 
A roentgenogram showed the bones of the skull to be thin, with symmetrical 
deformities on both sides, with visible fontanels, a rather opaque cerebral vault, 
small maxillary sinuses and normal dentition. The vestibular apparatus was not 
stimulated by caloric tests. A lumbar puncture revealed high pressure. The 
fluid was normal. At the age of 3% years, the intelligence quotient was rated 


as between 18 months and 2 years. Wacconer, Ann Arbor, Mich. 


BRADYCARDIA IN CASES OF TUMOR AND OF ABSCESS OF THE Brain. J. RASDOLSKy, 
Deutsche Ztschr. f. Nervenh. 137:126 (June) 1935. 


Bradycardia has long been considered one of the most important and frequent 
symptoms in cases of tumor of the brain. Rasdolsky, on the basis of his experience, 
emphatically denies this. In 234 cases of tumor of the brain he found only seven, 
or 3 per cent, in which there was spontaneous bradycardia. Of the 234 cases, 
he records headaches in 82 per cent, choked disks in 68 per cent, vomiting in 
59 per cent and epileptic attacks in 18 per cent. Bradycardia, therefore, can 
scarcely be considered a frequent and important symptom in cases of tumor of the 
brain. In cases of abscess of the brain, on the other hand, the author found 
bradycardia to be a frequent symptom. He found it in 75 per cent of forty-five 
cases. These findings lead him to suggest that when bradycardia is present one 
must think first of abscess of the brain and only after excluding this diagnosis 
can one consider tumor of the brain. 

As to the mechanical cause of bradycardia in cases of tumor of the brain, 
Oppenheim expressed the opinion that it is due to stimulation of the vagus nerve 
in the medulla, caused either by general or by localized pressure. Rasdolsky 
cannot accept this opinion. In the seven cases of tumor of the brain with brady- 
cardia the growth was localized in the posterior fossa in only three. Apparently 
other factors must also play an important part. Rasdolsky found that the develop- 
ment of bradycardia was due chiefly to a rapid increase in intracranial pressure. 
All seven patients died with signs of a rapid increase in intracranial pressure. 

To substantiate this contention, the author calls attention to the following: 1. 
In cases of increased intracranial pressure, bradycardia may appear temporarily as 
a result of coughing, pressure or bodily exertion. The acute increase in intra- 
cranial pressure is accompanied by an increase in the severity of the headache and 
by vomiting, dizziness, stupor or loss of consciousness. 2. Ordinary bradycardia 
develops as a result of herniation of the cerebellum or tumor into the occipital 
foramen. The author observed three such cases. 3. Bradycardia may also develop 
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following lumbar puncture in the presence of increased pressure. Three of the 
author’s patients died from three and one-half to five hours after a lumbar puncture. 
4, Bradycardia is observed in cases of hemorrhage of the middle meningeal artery 
and of edema of the brain resulting from trauma; such conditions cause a sudden 
jncrease in intracranial pressure. 

In cases of abscess of the brain intracranial pressure develops rapidly, and 
the author thinks that this fact accounts for the presence of bradycardia in such 
cases. That toxic processes may be responsible for the bradycardia in cases of 


abscess of the brain is less likely. Reents. Rochester, N.Y. 


PostuRAL DISTURBANCES AND THE ABILITY TO INFLUENCE THEM: A CLINICAL 
Stupy OF PATIENTS wiITH MosiLe Spastic Torticottis. F. QUADFASEL and 
H. KrAYENBUHL, Monatschr. f. Psychiat. u. Neurol. 88:39 (Feb.) 1934. 


The results of a study of twenty-three cases of mobile spastic torticollis are 
reported. Most of the patients were observed for many years. The illness usually 
begins insidiously and may last for decades. The patients do not possess hysterical 
types of personality. In cases in which there is a favorable outcome, recovery 
is gradual. A considerable number of patients presented symptoms of an organic 
character, such as inequality of reflexes, myoclonic twitchings or spasms and 
involuntary turning movements of different parts of the body. Evidence of enceph- 
alitis as an etiologic factor was seldom observed. In six cases the symptoms 
had disappeared completely after an illness lasting from eight months to two 
and a half years. Marked improvement was noted in four cases, the only residual 
symptom being continuous fine tremors of the head. It was found that the 
torticollis could be influenced by a variety of measures, including changes of 
posture of different parts of the body and sensory stimuli. These influences belong 
in the group of phenomena described by Goldstein as induced tonic changes. Nine 
patients were given atropine sulfate, and five showed definite improvement. Quad- 
fasel and Krayenbithl are of the opinion that spasmodic torticollis is an organic 
disorder. An analysis of their observations showed that influences which help 
in the attainment of normal posture exert a favorable effect on the symptoms. 
The disorder is a result of a disturbance in the symmetrical action of stimuli 
and the attempt of the body to maintain a normal posture. Tremors and shaking 
movements are an expression of the unresolved struggle between the disturbance 


and the attempt at postural regulation. Roruscuttp, Foxborough, Mass. 


Tests FoR Hepatic FuNcTION IN CASES OF MULTIPLE ScLerosis. K. HAue, 
Monatschr. f. Psychiat. u. Neurol. 88:225 (April) 1934. 


Using the galactose tolerance test and the aldehyde test for the determination 
of urobilinogen in the urine, Haug studied the functional activity of the liver in 
fourteen cases of multiple sclerosis. Of twelve patients who were not receiving 
any medication, seven showed a decreased tolerance for galactose and five a weakly 
positive reaction for urobilinogen. Advanced neurologic changes were observed 
in all cases in which abnormal results were obtained, but equally severe involve- 
ment of the nervous system was noted in some of the other cases. Two patients 
who were receiving morphine showed pronounced disturbances of hepatic function. 
Three patients were given paraldehyde and barbital for prolonged periods, but 
later tests failed to disclose any alterations. The prolonged administration of liver 
preparations and decholin to patients presenting disturbances in the functional 
activity of the liver led to an increase in the tolerance for galactose and a decrease 
in the urobilinogen content of the urine. Slight clinical improvement occurred 
in some of the cases. Haug is of the opinion that the abnormalities of hepatic 
function disclosed by his studies are not primary but are an expression of involve- 
ment of the central nervous system by the disease process. 


RorHscHILp, Foxborough, Mass. 
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Tue RELATIONSHIP BETWEEN FATAL EPILeptic SEIZURES AND METEOROLOGICAL 
ConpiTIons. IRENE BRUCKMULLER, Ztschr. f. d. ges. Neurol. u. Psychiat, 
151:691 (Dec.) 1934. 


Fifty-one patients with essential epilepsy uncomplicated by other general diseases 
were studied in relation to the beginning of the fatal epileptic seizures and 
atmospheric conditions. Twenty-seven of the seizures occurred with cold and ten 
with warm winds. It is believed that there is a definite relationship between the 
fatal attack and the atmospheric changes, especially cold winds, and that meteoro- 
logical factors play a role in precipitating nonfatal epileptic attacks. 


MICHAELS, Boston. 


Diseases of the Spinal Cord 


TRIPLEGIA FoLLow1nGc TonsILLectoMy. A. BERNARD BrAupy, Am. J. Dis. Child. 
49:716 (March) 1935. 


The case is reported of a boy, aged 7 years, in whom five days after tonsil- 
lectomy there developed, in a rather short period, flaccid paralysis of both lower 
extremities and of the right upper extremity. This was accompanied by complete 
loss of sensation to the level of the seventh thoracic segment on the left, with 
one segment of hyperesthesia on the left and involvement of all cervical segments 
on the right; there were also distention of the abdomen and incontinence of urine. 
Lumbar puncture revealed xanthochromic fluid, with 590 cells, which were mostly 
crenated red cells. Manometric tests gave normal results. Two weeks after 
admission the patient had an attack during which he became lethargic and irra- 
tional; this was followed several hours later by edema of the face, legs and ankles. 
The patient vomited blood and there was bright red blood in the stools and in 
the urine. Two days later the symptoms began to disappear, and at the time 
of discharge there was improvement in the condition of the right upper 
extremity. Three and one-half years later the patient had recovered use of the 
upper extremity, but he still had complete anesthesia and flaccid paralysis below 
the sixth thoracic segment. Brahdy believes that the condition was due to at 
least two emboli cutting off the blood supply to the spinal cord. 


Wacconer, Ann Arbor, Mich. 


PoLtiomyELitis: A Stupy oF Four HuNpRED AND TEN PATIENTS AT THE PHILA- 
DELPHIA HospItaAL For ConTAGIOoUS DisEAsEs. Pascat F. Luccnest, Am. J. 


M. Sc. 188:515, 1934. 


In 1932 Philadelphia experienced its second epidemic of poliomyelitis; during 
the summer and fall 410 patients admitted to the Philadelphia Hospital were 
suspected of having acute anterior poliomyelitis. The diagnosis was verified in 304 
(74.1 per cent). The diagnosis of poliomyelitis was made only when the patient 
presented the accepted clinical and pathologic picture. Positive findings in the 
spinal fluid were obtained in most cases. No diagnoses of abortive poliomyelitis 
were made, the patients being discharged with a diagnosis of poliomyelitis with or 
without paralysis. 

Two hundred and fifty-four patients (83.5 per cent) received serum; 124 of 
these showed weakness or paralysis on admission. On discharge from the hospital 
this number had increased to 154. Fifty patients (16.5 per cent) received no 
serum on admission. Of this number 28 showed weakness or paralysis. On dis- 
charge this number had increased to 38. One hundred and ninety-two (63.2 per 
cent) of the patients were discharged with evidence of paralysis, whereas on 
admission 152 (50 per cent) presented such evidence. There were 24 deaths 
(7.89 per cent), 18 of the patients having received serum. Seventeen of the 
patients who died required the use of the respirator, and 10 died in the respirator. 

In view of these findings, Lucchesi says that the conclusion seems justified that 
the convalescent serum was of little value in the prevention of paralysis. 


Warts, Washington, D. C. 
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BLoop VESSEL TUMOR OF THE SPINAL Corp IN A Boy AGep NINE YEARS WITH 
EspECIAL REFERENCE TO A NEw DraGNostic SYNDROME. WILLIAM C. Black 
and Harotp K. Faser, J. A. M. A. 104:1889 (May 25) 1935. 


Black and Faber cite a case of intradural venous tumor, probably a hemangio- 
endothelioma, with associated varices, in a boy aged 9 years. Froin’s syndrome 
was present. The reaction to the Queckenstedt test was negative, but it became 
positive after the withdrawal of spinal fluid below the level of the lesion. On the 
injection of iodized poppy-seed oil 40 per cent, the peculiar distribution of the 
oil in droplets suggested that it might be pathognomonic of subarachnoid varices 
and vascular tumors of the spinal cord large enough to obstruct the subarachnoid 
space. It was apparent to the authors that in their case there was a unique com- 
bination of changes in the spinal fluid. The conjunction of the Froin syndrome with 
a negative reaction to the Queckenstedt test which becomes positive when the lumbar 
sac is drained of a relatively small amount of fluid could probably not be produced 
by any type of lesion other than the one under consideration. The vascular tumor, 
whether composed of varices or of smaller vessels, transmits pressure from the 
subarachnoid space above to the lumbar sac below, thus acting essentially as a 
column of liquid, even though there is no direct communication between the two. 
However, when the fluid is drawn off below and the tumor sags down under the 
unopposed pressure from above, the attachments of the tumor are drawn tight, 
producing an obstruction in the spinal canal like that of a solid tumor and so 
causing the reaction to the Queckenstedt test to become positive. Worthy of 
special attention is the peculiar distribution of iodized oil in droplets over two or 
more segments. The progress of the case harmonizes with the view expressed by 
Sargent and Rand that operation (laminectomy) is of little or no permanent value. 
Globus and Doshay believe that operation affords some benefit as the result of 
decompression. The authors’ patient was slightly improved after operation, but 
only for a short time. Spontaneous remissions, especially in cases of varices, 
have been repeatedly noted and may explain temporary improvement as well as 
does decompression. High voltage roentgen therapy was without detectable effect. 


Eprror’s ABSTRACT. 


A Stupy OF SYRINGOMYELIA AND THE FORMATION OF CAVITIES IN THE SPINAL 
Corp. E. S. Tauser and O. R. Lancwortuy, J. Nerv. & Ment. Dis. 81:245 
(March) 1935. 


Tauber and Langworthy declare that trauma occurs too often with symptoms 
of syringomyelia to be disregarded as a cause. Three cases from the Baltimore City 
Hospital are cited in which there were clinical signs of syringomyelia but a different 
causation. A study of the circulation of the spinal cord was undertaken, and the 
authors emphasized that the arteries in the upper part of the thoracic region are 
the smallest of those on the ventral surface and are of much less volume than those 
in the lower part of the thoracic region where cavities are less frequent. The 
importance of disturbances of the blood supply in the production of lesions in the 
spinal cord has not been given the emphasis that it merits. The authors consider 
that the theory of a congenital defect of glia ceils has no proof, pathologic or experi- 
mental. Sudden degeneration of the white substance of the cord, as in cases of 
acute disseminated encephalomyelitis, has been followed by cavitation, illustrating 
what may happen when there is not time for glial proliferation to heal the necrotic 
area. Cavitation is likewise reported in association with tumors, thrombosis, 
syphilitic meningomyelitis, hematomyelia and concussion. It seems that the fifth 
cervical segment is the most vulnerable spot for anemia of the cord, since here 
there are two different sources of blood supply to the cord. The authors were 
able to produce cavities in the cord similar to those in cases of syringomyelia by 


interfering with the arterial blood supply. Harr, Greenwich. Conn 
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CiinicaL Aspects or DISEASES OF THE SPINAL Corp. O. VERAGUTH, Ztschr. f, d, 
ges. Neurol. u. Psychiat. 150:579 (July) 1934. 


Three unusual cases are described. The first case was that of a boy, aged 
5 years, who died after a laminectomy; autopsy showed status thymicolymphaticus 
and an epidermoid tumor under the dura mater between the first and the second 
thoracic vertebra. The second case was that of a man, aged 37, who was operated 
on because of symptoms of compression; adhesions were found between the fourth 
thoracic segment of the spinal cord and the dura. These two cases are discussed 
from the point of view of being due to some embryologic maldevelopment. The 
third case was that of a man, aged 40, who showed signs of a compression of the 
spinal cord in the midthoracic region; a roentgenogram disclosed a platyspondylisis 


with a high degree of osteoporosis. MIcHAELs, Boston. 


Vegetative and Endocrine Systems 


THe ANTERIOR PiTuITARY HoRMONE CONTENT OF THE HYPOTHALAMUS OF Dogs. 
G1acomo PiGcHINi, Endocrinology 19:293 (May-June) 1935. 


In previous experiments Pighini has shown that the tuber cinereum of man 
contains a hormonal substance similar to the gonadotropic principle of the anterior 
lobe of the hypophysis. The present study demonstrates that injections of an 
emulsion of tuber cinereum tissue from normal dogs into the immature female rat 
produce maturation of the ovaries and hypertrophy of the uterine tubes, though 
the changes were less in amount than those obtained by injections of an emulsion 
of the hypophysis of the ox. The author suggests the possibility of the presence 
of the follicle-stimulating principle only in the extract of the tuber cinereum tissue, 
whereas both a follicle-stimulating and a luteinizing factor are present in the 
extract of the anterior lobe of the pituitary gland. The emulsion of tuber cinereum 
tissue from dogs previously treated with an extract of the anterior lobe of the 
pituitary gland did not seem to contain more hormone than that from untreated 
animals. Pighini states that the presence of an active hormonal substance similar 
to, if not identical with, the sex-stimulating principle of the anterior lobe of the 
pituitary gland suggests that its action is in part at least on the cells of the 
hypothalamus. It probably represents hormone transported from the pituitary 
gland. It may be, however, that it is secreted in situ, since some authors have 
ascribed to the cells of this region a secretory function. 


PatMer, Philadelphia. 


Tue Posterior Hypopuysis. E. M. K. Gemine, J. A. M. A. 104:738 (March 2) 
1935. 

Geiling, in his discussion of the posterior lobe of the hypophysis, gives the 
primary structural elements as the neuroglia cells, the pituicytes and the nerve 
fibers. The neuroglia cells resemble those found elsewhere in the central nervous 
system. In the pituitary gland some of them have become differentiated to form 
pituicytes, highly branched cells that have granules in the cytoplasm. The presence 
and significance of nerve fibers in the posterior lobe are still an open question. 
None of these structures, with the exception perhaps of the pituicytes, are regarded 
as secreting elements in the ordinary sense. Geiling concludes that in spite of 
the huge volume of work on the secretion of the posterior lobe, one cannot assign 
with certainty any specific physiologic rdle in the animal economy to this potent 
autopharmacologic agent. Possibly the pressor component acts as an efficient 
regulator of the exchange of metabolites between the blood and the tissues 
(capillary hormone) and exercises a renal function, and the oxytocic portion may 
function during parturition to quicken and render more effective the uterine con- 
tractions, which result in the expulsion of the products of conception. 


Eprtror’s ABSTRACT. 
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THe Puysiotocy oF EstroGENic PrincipLtes. Epcar ALLEN, J. A. M. A. 
104:1498 (April 27) 1935. 

Allen stresses the following points in the physiology of estrogenic substances : 
First, as a major objective, the fundamental endocrine mechanism of the estrous 
and menstrual cycles has been demonstrated. Active hormones have been isolated, 
and their relation to one another has been partially worked out. Second, incidental 
to the first point, the reaction of the rodent’s vagina has provided a practicable test 
for the biologic standardization of therapeutic products, and these have now 
replaced the inert glandular extracts previously in wide clinical use. Third, 
the extension of the test to carcinogenic substances and to other substances of 
similar chemical structure from a wide range of sources is extremely important. 
In description of some of the carcinogenic and estrogenic substances, the time 
interval required may be considerably greater than that required for the growth 
phase of the estrous reaction to theelin. The reasons for variations in the time 
of reaction are not clear. It is not yet known whether some of the related sub- 
stances included under the term “estrogenic” will produce more than the vaginal 
growth reaction. Few of them have been tested as to value in replacing other 
phenomena of estrus or menstrual phenomena in primates. 


Eprror’s ABSTRACT. 


ROLE oF SopiuM IN AbRENAL INSUFFICIENCY. Ropert F. Lops, Dana W. 

ATCHLEY and JuLes STAHL, J. A. M. A. 104:2149 (June 15) 1935. 

Loeb, Atchley and Stahl believe that if adrenal insufficiency in man is not 
relieved by administration of sodium chloride it will not be relieved by commercial 
extracts of adrenal cortex given in the usual dosage. It is distinctly hopeful, 
however, for the future of this type of therapy that the commercial extract is 
entirely adequate for the healthy survival of the adrenalectomized dog. The 
studies that the authors’ report indicate that there is a definite relationship between 
sodium metabolism and the active principle of the adrenal cortex. When cortical 
insufficiency develops, the disturbances in sodium metabolism manifest themselves 
in a number of ways that have significant diagnostic and therapeutic implications. 
The concentration of sodium in the blood is decreased because of an increased 
rate of excretion of sodium. The diagnostic change in the sodium level becomes 
more apparent and specific when salt is withdrawn from the diet. The withdrawal 
of salt, however, may result in an adrenal crisis dangerous to the patient. Con- 
versely, the administration of salt will frequently alleviate acute adrenal insuff- 
ciency, and the continuation of this therapy mitigates to a considerable extent the 
signs and symptoms of Addison’s disease. When destruction of the adrenal glands 


is complete, salt alone will not maintain life. Eprror’s ABSTRACT 


THE ADRENAL Cortex. R. F. Lores, J. A. M. A. 104:2177 (June 15) 1935. 


In his discussion of the adrenal cortex, Loeb states that it has been known 
for many years that destruction of the adrenal glands in the human being, or 
complete ablation of these structures in most animal species, results in death. 
Following the isolation and synthesis of epinephrine, it was shown that this secre- 
tion of the medulla of the glands would not maintain life. In human beings 
suffering from severe Addison’s disease, as well as in totally adrenalectomized 
animals, this hormone, regardless of the dose or means of administration, proved 
to have little if any therapeutic effect. In experimental animals, extirpation of 
one adrenal gland and destruction of the medulla in the other led to no apparent 
deleterious effects; such animals survived indefinitely. Removal or destruction 
of the cortex of both glands, however, in the absence of sufficient accessory tissue, 
invariably caused death. Thus it was established that another substance, present 
in the cortex of the adrenal gland, was essential for life. Further proof of the 
validity of this idea was provided by the extraction of such a hormone and the 
demonstration that it would insure the survival of the adrenalectomized animal. 
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The discussion entails the preparation and assay, the functions and the therapeutic 
application of the cortical hormone. There is at the present time a tendency 
toward widespread and indiscriminate administration of cortical extract in small 
and infrequent doses to all those who are “weary and heavy laden.” While this 
type of therapy may or may not be harmless, it is neither specific nor critically 


applied. Eprtor’s ABsTrRAct, 


Puysiotocy oF ParatHyror. ApotpH M. Hanson, J. A. M. A. 105:113 
(July 13) 1935. 


Hanson states that the parathyroid glands are concerned with calcium- 
phosphorus metabolism. Experimental work with animals indicates that calcium- 
phosphorus metabolism is of great importance in the body because it is necessary 
to the calcification of bone and teeth. The ionic calcium of the blood serum serves 
to control the varying normal degrees of irritability of nerve and of voluntary, 
as well as of involuntary, muscle. Because of this effect on the nerve endings 
and the involuntary muscle, it also increases vascular tone. It plays an important 
part in the clotting of blood and milk. That portion of the nonionized calcium 
which is diffusible may play its part with the ionized form in lessening the 
irritability of nerve endings and muscle. Little is known concerning these glands 
so essential to life. The parathyroid glands contain two types of cells: the principal 
cell and the oxyphil cell. This would indicate that the glands have at least two 
functions: control of calcium-phosphorus metabolism and another function as yet 
unknown. Which cell is extracted by boiling in hydrochloric acid and has an 
active element now recognized as one of the parathyroid hormones is not yet 
known. Calcium-phosphorus metabolism is concerned not only with the increase 
of ionic and dialyzable calcium in the blood serum and its normal retention and 
application to the needs of the entire body but with maintaining the normal calcium- 
phosphorus balance in the amounts of each within the normal varying degrees 
of their interrelationships. The parathyroids subserve this function. The fetus 
is a calcium-phosphorus robber during gestation and lactation, and nature may 
have provided these accessory glands for the purpose of meeting this as well as 
accidental demands. The normal amount of calcium in the blood serum in man 
is generally accepted at from 9 to 11 mg. per hundred cubic centimeters; that 
of inorganic phosphorus, as an average upper limit of normal, at about 6 mg. per 
hundred cubic centimeters. In dysfunction of the parathyroid glands due to a 
deficiency of calcium in the blood serum, varying degrees of hyperexcitability of 
nerve tissue and muscle may occur. Hyperparathyroidism increases the viscosity 
of the blood and depletes the calcium of the osseous system. It may rightly be 
said that the normal function of the parathyroids is to preserve a normal nervous 
system and normal muscle contractility, including that of the heart, and to bring 
about and maintain the normal calcification of bone and the calcification of patho- 
logic areas in healing processes. In dysfunction of the parathyroids methyl- 
guanidine may occur in sufficient concentration to be toxic. Experimental work 
and certain clinical observations suggest a detoxifying effect following the injec- 
tion of active parathyroid extracts. The role that the parathyroids may play in 
maintaining natural immunity and normal healing power awaits scientific proofs 


to explain certain clinical observations. Eprtor’s ABSTRACT. 


Tue Tuymus Gtanp. L. G. Rowntree, J. A. M. A. 105:592 (Aug. 24) 1935. 


Rowntree avers that uncertainty has characterized the knowledge concerning 
the thymus gland from ancient down to modern times; its function has remained 
a riddle. Despite the fact that the gland occurs in all higher animals and in lower 
orders down to primitive fishes, its nature is not understood. Careful studies on 
the growth and development of the thymus gland have been made by various 
workers. Although the literature on the thymus is unusually voluminous, little 
is known at present concerning its function. Probably the most important and 
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convincing work yet reported is a series of investigations carried on in Asher’s 
laboratory. Wiktor Nowinski administered an aqueous extract of the thymus 
gland called thymocrescin to rats and found that, given daily, it overcame the loss 
of weight of animals incident to a vitamin-free diet. The extract stimulated 
growth, overcame vitamin deficiency and increased the size of the gonads. Despite 
all these experiments and thousands of others, doubt has continued to exist relative 
to the function of the thymus gland in the minds of most physiologists, endo- 
crinologists and clinicians. Clinical studies have also contributed something to 
the knowledge of the thymus. The gland varies greatly in size in various con- 
ditions. There is enlargement in cases of exophthalmic goiter, Addison’s disease, 
acromegaly and status thymicolymphaticus, and supposedly in certain cases of 
myasthenia gravis and rickets. There is also enlargement after hypophysectomy 
and adrenalectomy. It is persistent in eunuchs, and its involution is delayed in 
victims of early castration. The gland is diminished in size after puberty; this 
fact led Swale Vincent to propose the hypothesis that normal involution of the 
thymus is due to the development of the reproductive organs. The thymus dimin- 
ishes in size in instances of starvation, inanition, marasmus and wasting diseases 
generally. Its enlargement in cases of Addison’s disease and exophthalmic goiter 
constitutes an exception to this rule. The gland is subject to inflammation and 
infection and to syphilis and tuberculosis and is occasionally the seat of tumor 
formation. Enlargement or hypertrophy of the thymus is frequently diagnosed. 
This has been considered of great importance because it is supposed to have 
led to many tragic deaths in infants and children, an association first noted by 
Bichat. Status thymicolymphaticus is defined as “a condition in childhood of 
hyperplasia of lymphatic tissues and of the thymus in association with a flabby 
fat overgrowth of the body and hypoplasia of the heart and blood vessels. Patho- 
logic examination discloses overgrowth of the body and relatively large heads, 
hyperplasia of the lymph glands and structures of the tonsillar ring, moderate 
enlargement of the external and internal lymph glands and hyperplasia of the 
solitary and agminated follicles of the small and large intestine” and atrophy of 
the adrenal glands. In the author’s work, white rats of the Wistar strain have 
been given daily for sixteen months intraperitoneal injections of an extract of the 
thymus gland prepared by Hanson. In the first generation (Fo) treated test animals 
were heavier, bred more frequently and had larger litters of heavier average weight 
per rat. Little of note appeared in the second generation in the first six litters, 
but in the later litters (the seventh to the eleventh) precocity appeared. In the 
tenth and eleventh litters, the animals were larger than normal, teeth erupted 
on the second day and the eyes opened on the tenth day. In the animals of the 
third to the seventh (Fz to Fe) generation, striking and accruing precocity and 
acceleration in growth and development, were noted in the offspring of each 
succeeding generation under treatment. Because of the astounding precocity, a 
study of the chemistry of the rats’ blood was undertaken, which revealed definite 
changes in the calcium and phosphorus content. Roentgen studies of the skeleton 
made at weekly intervals revealed marked differences between the skeletons of 
the controls and those of the seventh generation of rats treated with the extract 
of the thymus gland. In the test animals (1) there was an increase in all dimen- 
sions, particularly in the length of the diaphyses of the long bones, for the actual 
age of the animals; (2) the centers of ossification of the epiphyses of the long 
bones were visible earlier; (3) the centers of ossification of the epiphyses of the 
long bones and the vertebrae calcified and united earlier. Study of the effects of 
extract on the heart revealed the facts that small doses have little or no effect 
on the cardiac action and that large doses depress blood pressure and cause death 
through inducing complete auriculoventricular heart block. The author believes 
that from the foregoing it is apparent that there is still a state of ignorance rather 
than of enlightenment relative to the thymus gland. More work is necessary 
from the standpoint of biology, embryology, histology, physiology, pathology, 


pediatrics and clinical medicine. Eprron’s AnsTeacr. 
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Tue Errect or ANTERIOR Pirurrary Extracts oN AceETONE Bopy Excretion tn 
THE Rat. Peter T. Brack, J. B. Corrie and D. L. THomson, J. Physiol. 
82:385 (Oct. 17) 1934. 


Black, Collip and Thomson undertook the study of the effect of an extract of 
the anterior lobe of the pituitary gland on the excretion of acetone bodies in the 
rat to see if the acetonuric response to the extract would eventually become dimin- 
ished or lost and if there were present in the serum of animals treated with 
thyrotropic hormone a substance which would inhibit the action of thyrotropic 
extracts. They also sought to prove or disprove the identity of the principle active 
in this response with the thyrotropic hormone. It was found that a series of 
rats which had lost their sensitivity to the purified thyrotropic extract showed 
much less acetone than controls of the same age which had not received the 
desensitizing treatment. Another group of rats treated with the serum from a horse 
which had been desensitized to thyrotropic extract did not respond to a thyrotropic 
extract and excreted no more acetone than the controls. 

The authors’ work leads them to believe that the ketogenic effect is not a 
consequence of stimulation of the thyroid gland, as some writers have held, and 
that it is due not to a thyrotropic substance but to some other active principle 
in the extracts. This active principle is not identical with the thyrotropic hormone 
or with the growth hormone. The rapid response to thyrotropic extracts cannot 
be duplicated with thyroxin. They conclude that the ketogenic principle is only 
an accidental contaminant in the thyrotropic fractions. The injection of a suitable 
extract of the anterior lobe of the pituitary gland strikingly increases the amount 
of acetone in rats, either during a period of fasting of three days or during the 
administration of a diet of filtered butter. This effect may be obtained with growth- 
hormone preparations practically free from thyrotropic hormone or with thyrotropic 
fractions free from growth hormone; it is not obtainable with adrenotropic frac- 
tions. The effect may be obtained in thyroidectomized animals and is not obtainable 
with moderate doses of thyroxin under similar conditions in normal animals. The 
effect is not obtainable in rats subjected to prolonged preliminary treatment with 
thyrotropic extracts containing the ketogenic principle. The serum of a horse 
subjected to prolonged treatment with the thyrotropic extract inhibits the ketogenic 


action of this extract in young rats during fasting. Pacer, Philadelphia. 


THE EFrect OF OvARIAN HoRMONE ON THE PITUITARY, THYROID, AND ADRENAL 
GLANDS OF SPAYED FEMALE Rats., DorotHy H. ANpERSEN, J. Physiol. 83:15 
(Dec. 14) 1934. 


Andersen reports studies of the effect of estrogenic substance on the pituitary, 
thyroid and adrenal glands of spayed female rats. It has been demonstrated that 
as the interval after castration is increased the quantity of estrogenic substance 
required to produce estrus is increased, and after about six weeks the dose must 
be high. On the other hand, the weights of the thyroid and adrenal glands do 
not decrease to a constant level until about six weeks after spaying, and the 
hypophysis at this time has not yet become as large as it does a few weeks later. 
In consideration of these facts, Andersen uniformly spayed the animals at from 
78 to 82 days of age and began injection after an: interval of from forty-one 
to forty-three days. Estrogenic substance dissolved in ethylene glycol was 
injected in doses of 5 rat units three times a day for two days, making a total 
of 30 rat units. Groups of rats were killed at intervals of twenty-four, thirty- 
six, forty-eight, seventy-two and one hundred and twenty hours after the first injec- 
tion. The rats were standardized as to strain, diet, care, technic of dissection and 
weight. The pituitary gland reached its greatest weight in animals killed twenty- 
four hours after the first injection. These rats had received only 15 rat units of 
estrogenic substance. The pituitary gland remained at about the same size during 
the period of observation, namely, until the sixth day of the experiment. The 
adrenal gland was increased in size in twenty-four hours, but reached its maximum 
in forty-eight hours and then decreased rapidly in weight. The thyroid gland also 
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increased in size in twenty-four hours but reached the peak of its weight in seventy- 
two hours. Andersen’s experiments indicate that the normal functioning of the thy- 
roid, adrenal and pituitary glands is dependent on the presence of ovarian hormone. 
These glands are atrophied six weeks after spaying and can be restored to their 
normal appearance within a few days by physiologic doses of estrogenic substance. 
Andersen concludes that injection of ovarian hormone restores the atrophied 
pituitary, thyroid and adrenal glands of spayed rats to the weight found at estrus 
in normal animals. The histologic picture of the thyroid and adrenal gland is 
similar to that of the rat in estrus. These changes in weight are evident within 
twenty-four hours after the injection of small doses (15 rat units) of the hormone. 
The maximum response of the hypophysis occurs after twenty-four hours, of the 
adrenal gland after forty-eight hours and of the thyroid gland after seventy-two 
hours. A significant degree of hypertrophy of the adrenal gland may be produced 
by weak estrogenic substance and neutral broth, but not by the injection of non- 
potent estrogenic substance. Hypertrophy of the thyroid was produced by the 
injection of weak and nonpotent estrogenic substance, but not by the injection of 
neutral broth. The pituitary gland was not affected by the use of either of these 


preparations. PatMer, Philadelphia. 


Precocious Puperty Due To HYPERFUNCTION OF THE ADRENAL GLANDS AS A 
STATE OF DEGENERATION. IGNAcy PINeEs, Rev. frang. d’endocrinol. 13:286 
(Aug.) 1935. 


Pines reports a clinical case in which there were signs of a disturbance of 
the endocrine system and stigmas of degeneration in support of Jules Bauer's 
concept that dysfunction of the endocrine system is an expression of a general 
state of degeneration which is constitutionally determined. The case is that of 
a man, aged 23, with pronounced hirsutism, acromegalic features and a large 
sella turcica. He was seen originally, at the age of 14, by Bauer. At that time 
there were signs of precocious puberty with retarded growth and premature 
union of the epiphyses. Bauer considered the condition as precocious puberty due 
to dysfunction of the adrenal glands. It is of importance that the hirsutism 
appeared at the age of 9 and that retardation of growth was noted even earlier. 
At the age of 15 the hair became gray. Progress in school was poor. At the age 
of 23, when the patient was seen by Pines, the weight was 57 Kg. and the height 
145 cm. The neck, the torso and all the extremities were covered with thick 
black hair, the forehead was high and prominent, the orbits had a mongoloid 
slant and the face was of the acromegaloid type, with a large nose, which was 
flat at the base. All the teeth were missing, the tongue was remarkably long 
and large. The stigmas of degeneration consisted of an open umbilical ring, 
numerous fibromatous nodules in the skin of the abdomen and a large keloid 
near the umbilicus. The upper and lower extremities were very short, the hands 
were large and ungainly and the fingers and toes were large, short and heavy. 
The phallus was enlarged, but the other external genital organs were of normal 
size. The blood pressure was within normal limits. Roentgenographic examina- 
tion of the long bones revealed changes resembling those seen in cases of chon- 
drodystrophy. The sella turcica was very much enlarged. Pines believes that the 
original genito-adrenal syndrome has, so to speak, changed into one of acromegaly 
since its original appearance at the age of 9. He explains the retardation of 
growth by the early closing of the epiphyses and the possible chondrodystrophy. 
He raises the question whether signs of dysfunction of the adrenal and pituitary 
glands have developed independently of each other and in this connection dis- 
cusses Cushing’s syndrome, which, though caused by a basophilic adenoma of the 
pituitary gland, has all the characteristics seen in cases of corticorenal involve- 
ment. He mentions the cases described by Falta, Mathias and Jules Bauer in 
which signs of acromegaly were first seen and later signs of dysfunction of 
the adrenal glands developed. Pines believes that in his case precocious puberty 
with hyperfunction of the adrenal glands preceded the syndrome of dysfunction 
of the pituitary gland. On the whole, he thinks that the patient presents an 
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agglomeration of abnormal constitutional signs or a “state of degeneration,” 
He emphasizes especially the significance of the stigmas in this combination, He 
believes that the signs of dysfunction of the endocrine system as well as the 
stigmas are concomitant phenomena of a degenerative state. 


Norkin, Poughkeepsie, N. Y, 


THE INFLUENCE OF THE VEGETATIVE NERvoUS SYSTEM ON THE THYROID GLAND, 
O. Prezentk, Arch. f. d. ges. Physiol. 235:486, 1935. 


The thyroid gland of rats and mice was studied under the fluorescence micro- 
scope from one to three hours after stimulation of the sciatic nerve. In the 
majority of the experiments an increased activity of the gland was observed. 


SPIEGEL, Philadelphia. 


Treatment, Neurosurgery 


JUVENILE Paretic NEUROSYPHILIS STUDIES: TREATMENT. WILLIAM C. MeEn- 
NINGER, Am. J. Syph. & Neurol. 19:257 (April) 1935. 

Juvenile dementia paralytica is more resistant to treatment than the adult form of 
the disease. This is due in part to the facts that the infection is of low grade and 
that there has been a gross disturbance in the protective function of antibody forma- 
tion in the child. The fact that young tissue is more easily destroyed is also a 
possible factor. In 20 per cent of Menninger’s own series of forty-three cases, the 
condition showed some improvement, in 9 per cent it was arrested and in 71 per 
cent it was unaffected. Including 144 cases reported in the literature, the incidence 
of marked improvement is 14 per cent and of slight improvement 25 per cent. The 
prognosis would appear to be better when the interval between onset and treatment 
is short, when the condition develops in or after adolescence, when the basic mental 
state is good and, in young children, when a period of normal mental and physical 
development precedes the onset of symptoms. 

In Menninger’s series of 43 personally observed cases, 7 patients showed some 
improvement; all these had fever therapy—1l diathermy, 2 typhoid and 5 malaria. 
Mercury, arsphenamine and bismuth were ineffective. Three patients received 
tryparsamide, one of whom showed improvement. Eight instances of the use of 
diathermy in the treatment of juvenile dementia paralytica are reported in the 
literature, and 7 of the patients were reported as improved. Intensive, prolonged 
treatment with fever, tryparsamide and the heavy metals is recommended as the 


best therapy. Davipson, Newark, N. J. 


SYMPATHECTOMY FOR RETINITIS PIGMENTOSA. ALEXANDER E. MACDONALD and 
KeNNETH G. McKenzie, Arch. Ophth. 13:362 (March) 1935. 


In September 1930, Royle stimulated interest in the treatment of retinitis 
pigmentosa by stating that the vision of patients with this disease could be 
improved by the surgical interruption of the sympathetic nerves to the eye. 
MacDonald and McKenzie present their experiences in four cases in which this 
form of treatment was used. From the beginning they were critical of the results, 
but they believed that the proceduce was warranted in dealing with a condition 
generally regarded as hopeless. The four cases are presented in detail, with studies 
of the visual fields and genealogical tables and in one instance with photographs 
of the fundus. The patient in case 1, who was the oldest of the four and who 
had had impaired vision for fifteen years, derived no benefit from the operation. 
The patient in case 2, aged 24, had had an obvious defect at the age of 7. Both 
fields were small after the operation, the right decreasing possibly less than the 
left; the results in this case must also be classed as a failure. In the patient 
in case 3, aged 25, the changes in the fundus and the large ring scotoma seemed 
to indicate ocular trouble of a longer duration than the history suggested. There 
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was a definite increase in the field on the side on which the operation was per- 
formed. The patient in case 4, aged 25, who had presented a history of grave 
ocular disturbance, seemed to the authors to be unduly encouraged with the small 
temporal field that could be demonstrated as a result of the operation. 

MacDonald and McKenzie conclude that if operation could be performed early 
in cases of retinitis pigmentosa, it is likely that more definite conclusions could 
be reached concerning its value as a means of treatment. 


SPAETH, Philadelphia. 


BILATERAL RETINAL GLIOMA TREATED BY RapraTIon. A. G. FEWELL and W. E. 
Fry, Arch. Ophth. 14:190 (Aug.) 1935. 


Treatment for bilateral retinal glioma has undergone some changes within the 
past few years. As recently as 1929, Foster Moore stated that in a case of 
bilateral retinal glioma in which the tumor in the second eye was only slightly 
larger than the optic disk, “on advice of colleagues at Moorfields, both eyes were 
enucleated.” His comment on the procedure later was that “in the light of our 
present experience, we should not again entertain the immediate removal of such 
eyes, nor consider it the proper procedure.” Fewell and Fry are wholly in accord 
with this. They state that in cases of bilateral retinal glioma in which one eye 
retains useful vision and in which ophthalmoscopic examination indicates that in 
all probability the optic nerve head is not involved, the proper procedure after 
enucleation of the first eye is irradiation of the second eye. They present a case 
illustrating this in detail. The second eye of their patient contained three tumor 
masses and was irradiated for a year. At first there was shrinkage, followed later 
by a proliferation of the tumor, so that enucleation of the second eye became 


necessary. SpaETH, Philadelphia. 


IRRADIATION IN THE TREATMENT OF TUMORS OF THE PituITARY GLAND: REPORT 
oF TweNntTy-THREE Cases. Cart W. Ranp and Raymonp G. Taytor, Arch. 
Surg. 30:103 (Jan.) 1935. 

On reviewing the literature on the irradiation of tumors of the pituitary gland, 
Rand and Taylor conclude from the European literature that “the consensus seems 
to be that temporary improvement of visual disorders resulting from the pressure 
of a tumor of the pituitary gland on the optic chiasm follows high voltage treat- 
ment” and, again, that “acromegalic symptoms in general have been arrested by 
high voltage treatment.” In a review of the American literature they found that 
Frazier warned against procrastination, especially when vision is failing, and 
pointed out that irradiation will not affect a cystic lesion of the pituitary gland 
and that there is no way of determining the exact nature of the lesion except by 
operation. Towne, on the other hand, reported favorable results of long standing 
with roentgen therapy and expressed the belief that with failure a diagnosis of 
cystic tumor favorable for operation might be made. Towne was of the opinion 
that all adenomas of the pituitary gland should be treated with roentgen therapy 
under the observation of the ophthalmologist and the neurosurgeon and that surgical 
measures should be resorted to in less than six months only when the visual acuity 
and fields diminish in spite of roentgen treatment. 

Elsberg, according to Dyke and Gross, thought that every patient showing 
defects of the visual fields as a result of a neoplasm of the pituitary gland should 
first be given high voltage irradiation. This should be continued if followed by 
improvement. If the visual fields and acuity diminish, surgical intervention is 
indicated. Irradiation can be used as a diagnostic test to determine when immediate 
operation is required and when it is not. 

According to Heuer, roentgen therapy is effectual in both the chromophil and 
the chromophobe type of tumor. Sachs favored surgical intervention but admitted 
that high voltage therapy was effective for the chromophil type and should be 
tried before operation. Cushing expressed the belief that the chromophil types 
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are “more definitely susceptible to radiation,” but was not in favor of this type 
of treatment. Homans admitted the effectiveness of the roentgen rays as did 
also Bailey, in selected controlled cases. Globus was of the opinion that surgical 
measures have given the best results. 

Rand and Taylor have attempted to estimate the value of high voltage irradia- 
tion in the treatment for various types of tumor of the pituitary gland. They have 
studied twenty-three cases, which include five of the chromophil type and thirteen 
of the chromophobe type, three of cystic chromophobe adenoma and two of adeno- 
carcinoma. They find that the chromophil type reacts most favorably to high 
voltage roentgen therapy. In their cases visual improvement has been maintained 
for from four months to nine years. They do not report any cases of basophil 
adenoma but mention that reports seem to indicate that this type also reacts favor- 
ably to irradiation. They point out that some believe that the eosinophilic and 
basophilic cells are of a higher type than the chromophobe cells. They should, 
theoretically, be more resistant to irradiation but, on the contrary, they react 
most favorably. 

The reactions of chromophobe adenomas to irradiation have been variable: 
the authors find this difficult to explain but suggest that it may be due in part 
to insufficient dosage and number of treatments. They recall also that tumors 
of the pituitary gland are not necessarily of a consistent structure but may in 
some degree contain a mixture of cell types. In some cases slight improvement 
of vision was noted for a short time, while in others an unlooked for improvement 
occurred and was maintained. In cases in which there was no improvement and 
vision continued to fail, the tumor was found to be cystic as a rule. Cystic 
chromophobe adenomas show no improvement under roentgen treatment. Rand 
and Taylor think that this fact, in conjunction with the clinical findings, may be 
used as a point in differential diagnosis from the noncystic tumors. Adenocarcin- 
omas of the pituitary gland do not react favorably to high voltage roentgen therapy. 

Certain patients with tumors of the pituitary gland gain from moderate to useful 
vision after irradiation. In some this improvement may be maintained for years, 
whereas without it the patient would almost certainly have become blind. Rand 
and Taylor noted no definite regression in general acromegalic symptoms after 
irradiation, but neither did they observe any advance during the periods of 
observation. 

Rand and Taylor note the satisfactory results from partial surgical removal 
of tumors of the pituitary gland but note also that late results are seldom given. In 
their experience patients who have been subjected to operative treatment alone 
have maintained improved vision for an average of from one to three years. 
Surgical intervention followed by high voltage irradiation is a more or less routine 
therapeutic measure in various clinics. The authors suggest that in selected cases 
roentgen therapy might be used first in the hope that it might suffice without 
recourse to operation. They add that these cases should be closely followed, 
especially with regard to the eyegrounds and visual fields, by the neurologic 
surgeon. “For at best, high voltage irradiation will give satisfactory results in 
only a certain percentage of cases. It does not replace surgical procedure, but 


rather acts as an adjunct to it.” Exvince. Montreal. Canada. 


MuttreLceE MENINGIOMAS: Report oF A CASE IN WHICH THREE INTRACRANIAL 
MENINGIOMAS WeRE ReEMOvED SuccessFULLY. Joun E. Raar and W. M. 
Craic, Arch. Surg. 31:601 (Oct.) 1935. 


Removal of multiple meningiomas by operation with relief of symptoms is of 
such rare occurrence that it warrants comment. A review of the literature fails 
to reveal a similar case, although multiple meningiomas have been reported at 
necropsy. They are frequently associated with acoustic neuromas or generalized 
neurofibromatosis. The case reported illustrates the difficulty in some instances of 
localizing and determining the pathologic nature of an intracranial lesion prior to 
surgical exposure. One tumor was found in the posterior part of the inferior 
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left frontal convolution and was removed with its dural attachments. When 
the dura was incised forward, a second tumor was found and removed. Since the 
presence of these tumors did not explain the high degree of papilledema, or the 
weakness of the right arm, further search was made, and another tumor was 
found, compressing the left motor cortex near the arm area. These tumors were 
all meningiomas but varied greatly in gross as well as in microscopic appearances. 


Grant, Philadelphia. 


MYASTHENIA Gravis: EFFectT OF TREATMENT WITH ANTERIOR PITUITARY 
Extract. Harotp E. Srmon, J. A. M. A. 104:2065 (June 8) 1935. 


Simon states that the number of cases available for the study of the effect of 
subcutaneous injections of an extract of the anterior lobe of the pituitary gland 
in the treatment of myasthenia gravis is too small and the period of time over 
which they have been observed is too short to permit general conclusions, but 
the results so far are very encouraging. Both of his patients presented undoubted 
clinical evidence of myasthenia gravis. In both instances the response to the 
injections of the extract was prompt and complete, and a relapse promptly followed 
when the treatment was omitted. On the resumption of the therapy the symptoms 
again promptly disappeared in both cases. Since no other treatment was employed, 
it would seem justifiable to conclude that this preparation had a marked beneficial 
effect on all the clinical manifestations of myasthenia gravis in these two cases. 
In the first case it was possible to discontinue the treatment after four and one 
half months without recurrence of symptoms. It is impossible to determine whether 
this was the result of the fortuitous occurrence of a remission or whether a remis- 
sion was induced by the treatment. In the second case it has been necessary to 
continue the treatment and during cold weather to increase the frequency of the 
injections in order to keep the patient clinically well. Whether a remission will 
be induced or not remains to be seen. In no instance have any untoward effects, 
either local or general, been observed as a result of the injections. The oral 
administration of the extract would be preferable to its use hypodermically, if it 
should prove as efficient. It is planned to try the relative merits of the two 


methods of administration. Eprroa’s ABSTRACT. 


EXPERIENCE WITH ERGOTAMINE TARTRATE IN ONE HUNDRED AND TWENTY 
PATIENTS WITH MIGRAINE. WILLIAM G. LENNOX and THEODORE J. C. von 
StorcH, J. A. M. A. 105:169 (July 20) 1935. 


Lennox and von Storch treated 120 patients suffering from severe periodic 
headaches with, in addition, one or more of the following satellite symptoms: 
hemicrania, nausea or vomiting, visual disturbances, vasomotor disturbance and 
malaise. They failed to obtain relief from other drugs or treatment, and each 
gave a history of migraine in other members of the family. Twenty-three of 
the patients were males, and 97, females. Of the 109 patients who received 
ergotamine tartrate by intravenous, intramuscular or subcutaneous injection, the 
result of the first administration was abrupt and complete relief in 90 per cent, 
slight or temporary relief in 4 per cent and no benefit in 4 per cent; the head- 
aches were made worse in 2 per cent. Of the 11 patients who received medication 
only by mouth, the first trial was followed by relief in 82 per cent, while in 18 
per cent the headaches became worse. Of the whole group of 120 patients, 107 
experienced abrupt and complete cessation of the headache with the initial use of 
ergotamine. Nineteen patients have used ergotamine for more than a year, and 
all but 1 have obtained relief on each of the repeated occasions on which the drug 
has been used. In some patients a tendency for the headaches to recur at more 
frequent intervals or the appearance of unpleasant accompanying symptoms limits 
the use of the drug. Ingestion is relatively ineffective. The mechanism by which 


relief is obtained is as yet unknown. 
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JUVENILE DEMENTIA PARALYTICA, WITH EspPEcIAL REFERENCE TO Its Treat. 
MENT WITH MarariA. Upo J. Wire and EvuGene A. Hann, J. A. M, A 
105:506 (Aug. 24) 1935. 


During a period of seven years Wile and Hand observed thirty-one cases of 
juvenile dementia paralytica, which they discuss with especial reference to a com- 
parison of the status of patients who were given malaria treatment with that of 
patients who were not. Answers were received to twenty-four of the thirty-one 
queries sent out. Seven of the patients were dead, and in seven the condition was 
unchanged; eight of the patients were worse, and two were improved. The results 
were more unfavorable in patients showing marked involvement at the time of 
diagnosis. Slightly better results were found in patients over 20 years of age. 
Most of the fifteen patients who did not receive malaria therapy were treated with 
preparations of the heavy metals. Most of those who received malaria also had 
the benefit of this type of therapy. Of those who received malaria, an answer 
was received from fourteen; two were dead; the condition in four was unchanged; 
in six it was worse, and in two it was improved. Of the fifteen who did not 
receive malaria, an answer was received from ten; the condition was unchanged 
in three and worse in two, and five were dead. The group who received malaria 
were in somewhat better mental condition at the time of diagnosis, which may 
account for some of the statistical improvement. Only one patient is now able 
to cope with his environment at this time, a man aged 26 at the time of diagnosis 
in 1927. All the others about whom a report was received are dead, are living 
a vegetative existence in an institution or at home or are so mentally or physically 
retarded as to be almost a total loss to their families. The cases suitable for 
malaria treatment are those, it would seem, in which the diagnosis is made by a 
routine examination of the spinal fluid before any clinical symptoms or signs have 
appeared, or those in which the mental changes are very mild and have come 
on fairly late in adolescence or in early adult life. Such cases of the juvenile 


type are rare. Epitor’s ABSTRACT. 


TREATMENT OF NINETY-SIX PATIENTS WITH NEUROSYPHILIS BY ACTIVE IMMUNI- 
ZATION WITH NONPATHOGENIC CULTURES OF SPIROCHAETA PaAttipa. 
3ENEDEK, Monatschr. f. Psychiat. u. Neurol. 88:1 (Feb.) 1934. 


Benedek treated ninety-six patients suffering from neurosyphilis with injections 
of Hilgermann’s cultures of living but avirulent spirochetes. There were fifty-six 
patients with dementia paralytica and thirty-three with tabes. The group included 
elderly persons who were in poor physical condition. There was no evidence to 
suggest that the transfer of the avirulent strain of spirochetes to the human 
organism could activate the spirochetes and lead to a generalized or localized 
superinfection. However, focal nervous symptoms were sometimes increased tem- 
porarily. Thus, all but six of the patients with tabes showed an increase of such 
symptoms as lightning pains, gastric crises and paresthesia during the course of 
treatment. As a rule, a slight to moderate rise of temperature and moderate 
leukocytosis occurred. Local cutaneous or connective tissue reactions were noted 
in eleven patients after repeated injections of the vaccine. The formation of 
abscesses was observed in three patients. This was probably due to contamination 
of the cultures with other bacteria. Seventy-five patients had previously received 
some form of treatment, but only eight had shown improvement. This number 
includes two who had complete remissions. In sixty-nine cases the cultures of 
spirochetes were given in conjunction with other types of therapy. The latter 
consisted of one course of treatment with antisyphilitic drugs in thirty-one of these 
cases. Fifty-five patients showed improvement during or shortly after the admin- 
istration of the vaccine; the condition of twenty-four patients was unchanged, and 
ten became worse. One patient died during treatment, but necropsy disclosed a 
neurinoma of the cerebellopontile angle as the cause of death. It was possible 
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to follow seventy-five patients for approximately from two to three years. Com- 
plete remission had occurred in thirteen, considerable improvement in twelve and 
slight or moderate improvement in fifteen. Sixteen members of the group had 
died. Better results were noted in the group with tabes than in that with dementia 
paralytica, 54.5 per cent of the patients in the former and 25 per cent of those in 
the latter group showing improvement. 

The serologic reactions were studied in fifty-one cases. The Wassermann 
reaction of the blood became negative in four cases and that of the spinal fluid 
in seven cases. The colloidal gold reaction showed improvement in 49 per cent 
of the group, and the cell counts were diminished in 52.9 per cent. It was not 
possible to determine whether there was any correlation between clinical and 
serologic changes owing to the fact that the lumbar punctures were performed 
without regard to the clinical condition of the patients. A scrutiny of the results 
obtained in patients treated solely with injection of spirochetes leads Benedek to 
conclude that vaccine therapy is as efficacious as other forms of treatment. The 
results are favorable enough to suggest that with further development of the method 
still greater success in treatment may be obtained. 


RotHscHILp, Foxborough, Mass. 


Muscular System 


Amino-Acip—GLYCINE—T HERAPY IN THE Myopatuies. Editorial, J. A. M. A. 
103:2031 (Dec. 29) 1934. 


Recent investigations of the influence of amino-acid therapy on the unbalanced 
creatine-creatinine metabolism associated with certain types of myopathies have 
yielded interesting results. These appear to be of particular significance when 
the alterations in creatinuria are related to the favorable prognosis in this clinical 
syndrome. Gibson and Martin (J. Biol. Chem. 49:319, 1921) and Brand, Harris, 
Sandberg and Ringer (Tr. Internat. Physiol. Cong., 1929, p. 29) were among the 
first to recognize the importance of amino-acetic acid in their investigations of 
the origin of creatine. The latter workers showed that the ingestion of this 
amino-acid or of gelatin, which is high in it, by patients with progressive muscular 
dystrophy was followed by a large increase in the creatinuria. This significant 
relationship between amino-acetic acid, a substance that the normal person can 
readily synthesize, and creatine, which has been demonstrated to play an important 
part in muscle function, suggested to several investigators that the prolonged 
administration of the amino-acid might have an influence on the clinical and 
metabolic course of muscular dystrophy. Striking confirmation of this hypothesis 
was reported from the laboratory of Karl Thomas in Leipzig (Proc. Soc. Exper. 
Biol. & Med. 28:609, 1932; Deutsche med. Wchnschr. 59:169, 1933). Six cases 
were studied during eight experimental periods each of a few months’ duration. 
The daily ingestion of from 15 to 20 Gm. of amino-acetic acid increased the daily 
excretion of creatine to a value that was from 100 to 1,000 per cent higher than 
the previous value observed. After a period of weeks the excretion of creatine 
began to decrease despite the continued administration of amino-acetic acid, falling 
finally to the former control level. Coincident with this diminished creatinuria 
there was an increased excretion of creatinine and an improvement in the patient’s 
ability to retain ingested creatine. These interesting alterations in the metabolism 
were accompanied by remarkable improvement in the condition of the patients. 
Muscles that previously had felt tired now seemed refreshed, and the patients often 
expressed the desire to make muscular movements that had not been possible for 
a considerable period. Interruption of the treatment with amino-acetic acid resulted 
in a gradual disappearance of the improvement, and the disease eventually returned 
to its previous status. Resumption of the administration of amino-acetic acid 
again resulted in the previously described improvement. 
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These important results have stimulated many clinicians to use amino-acetic 
acid, with and without ephedrine, in the treatment of various types of myopathy, 
However, conflicting opinions have arisen regarding the various metabolic relation- 
ships and therapeutic effects following either amino-acetic acid or glutamic acid 
therapy, the latter amino-acid having also been found to be efficacious by some 
workers. This disagreement is probably due to a considerable extent to the failure 
to distinguish accurately the various types and stages of muscular dystrophy and 
to evaluate correctly those muscular atrophies which are secondary to pathologic 
lesions in the central nervous system. A good summary of this literature, together 
with an account of metabolic studies on thirty-four patients, representing eleven 
distinct types of myopathy and atrophy, has been recently presented by investigators 
oi the Louisiana State University Medical Center (J. A. M. A. 103:1595 [Noy. 24] 
1934). Either amino-acetic acid or glutamic acid therapy was demonstrated to be 
capable of augmenting the creatinuria present in each of ten different types of 
cases. Concomitant with this increased excretion of creatine, an objective and 
subjective improvement was present, the magnitude of which was dependent on 
the nature of the myopathy. In general, the conditions classified as primary 
myopathy and myasthenia gravis showed distinct clinical improvement, except in 
a few cases of the former type in which the disease had advanced to the stage of 
complete muscle degeneration. However, while some of the muscular dystrophies 
were greatly benefited, no objective improvement was observed in the neuro- 
muscular atrophies, despite the fact that the creatinuria present was influenced by 
the amino-acid therapy. In a few instances of the latter disease there was sub- 
jective improvement or merely an arrest of symptoms. 

These investigations serve to emphasize anew the importance of the amino-acid 
therapy for certain of the myopathies, to add metabolic evidence of the differences 
existing among these various muscle diseases and to elucidate the function and 
importance of creatine and precursors of creatine in muscle physiology. 


Epitor’s ABSTRACT. 


PROGRESSIVE MYASTHENIA WITH PaArTICIPATION OF THE SMOOTH MUSCLES OF 
THE Eye. V. RasrnovitcH and G. VENGRJENOVSKY, Rev. d’oto-neuro-opht. 


12:758 (Dec.) 1934. 


Progressive myasthenia has been considered a primitive disease of striated 
muscles, although isolated cases have been observed in which the manifestations 
have extended to the smooth muscles of the urinary bladder and to the intrinsic 
muscles of the eye. In the case reported, the patient, a laborer aged 22, complained 
of visual disturbances, diplopia and ptosis of the right eye. The trouble began 
at the age of 12, following a violent fright, and progressed slowly. Examina- 
tion revealed pupils that were equal but continually varied in size, with narrow 
palpebral slits and ptosis. While the patient was fixing on an object, diplopia 
appeared after ninety seconds and was relieved by closing the eyes. Consecutive 
tests showed a progressively shorter interval of freedom from diplopia after fixation. 
When the patient followed the finger with the eyes for ninety seconds, convergent 
strabismus appeared but was quickly relieved by rest. Convergence was intact 
at first, but marked insufficiency of the internal rectus muscles soon occurred. A 
similar fatigability was observed when the patient attempted to accommodate: the 
near point receded rapidly until after four minutes reading was impossible. Visual 
activity varied from 0.3 to 0.8, and glasses did not improve it. Skiascopic examina- 
tion revealed bilateral myopia, varying from 1 to 3 and 4 diopters; after atropiniza- 
tion the myopia was replaced by hyperopia of 1.5 diopters. The orbicularis, the 
frontalis, and the extensor muscles of the neck exhibited marked fatigability. No 
additional abnormalities were discovered. 

Besides essential myasthenia, symptomatic myasthenia may follow typhus, 
epidemic encephalitis, malaria, diphtheria and tuberculosis. No cases of fatigability 
of the ciliary muscle in myasthenia were discovered in the literature. Fatigability 
of the ciliary muscle in a myasthenic patient must be considered a myasthenic 
phenomenon. This view harmonizes with the modern conception of myasthenia: 
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that it is an essential disturbance of the function of the sarcoplasm of striated 
muscles. This function is identical with the function of smooth muscles; both are 
characterized by tonic contraction. Participation of the smooth muscles in myasthe- 
nia is explained by the neurovegetative theory of this condition. There is certainly 
a hypofunction of certain sympathetic fibers going to the myasthenic muscles, which 
is proved by: (1) aggravation of the myasthenic symptoms by the action of 
ergotamine, which paralyzes sympathetic filaments; (2) extreme fatigability in 
Addison’s disease, and (3) extreme fatigability in muscles from which the sympa- 
thetic supply has been removed. If it is true that myasthenia is caused by disease 
(infection) of the meso-encephalic and diencephalic neurovegetative centers, with 
consecutive hypotonia of the sympathetic nerve, the spasm of accommodation may 
be the effect of secondary vagotonia. Instability of the tonus of the ciliary muscles 
may explain the variations in refraction observed in the case reported. 


Dennis, San Diego, Calif. 


Tue Dousite REACTION OF MuscCLES IN (ELECTRICAL StupteEs). F. 
KRAMER and F. QuapFaseEL, Monatschr. f. Psychiat. u. Neurol. 87:252 (Dec.) 
1933. 


In the myotonic reaction electrical excitation of nerve and muscle produces 
different results. When the nerve is stimulated with the faradic current the only 
pathologic phenomenon is the persistence of the contraction after cessation of the 
stimulation. The reaction elicited by applying a constant current to the nerve 
does not deviate from the normal. On the other hand, direct excitation of the 
muscle with the galvanic current causes a sluggish and irregular contraction 
resembling that occurring in the reaction of degeneration. This reaction is obtained 
in a clear form only when the muscle is stimulated at a considerable distance from 
the motor point. If the electrode is placed on the motor point, the contraction is 
similar to that occurring on indirect stimulation through the nerve trunk. Kramer 
and Quadfasel studied this double reaction of the muscles in two cases of myotonia 
congenita, in one case of myotonia atrophica and in one case presenting a mixed 
picture suggestive of a transitional state between Thomsen’s disease and myotonia 
atrophica. In all cases it was found that when motor points were used the 
chronaxia values were within normal limits, whereas very high values were obtained 
on more distal stimulation, which caused sluggish contractions. Investigations by 
means of interrupted continuous currents also showed that direct excitation of the 
muscle and indirect stimulation produced different results. Wéith indirect stimula- 
tion normal reactions were observed. According to the authors, the abnormal 
reactions obtained on direct excitation owe their origin to the fact that under direct 
excitation accommodation occurs more slowly and persists for a longer time than 


when indirect stimuli are applied. Roruscuip, Foxborough, Mass 


A FAMILIAL Case oF Myoronta AtropHica. N. KryscHowa and H. BAJEvsSKAJA, 
Ztschr. f. d. ges. Neurol. u. Psychiat. 150:507 (July) 1934. 


The patient, a man aged 46, who originally came from a region near Moscow, 
U. S. S. R., had shown progressive atrophy and weakness of the muscles of the 
neck, face and upper and lower extremities since the age of 20. Myotonic mani- 
festations accompanied the atrophy. In addition to ataxia and reflex changes, which 
were not very marked, a series of changes in the endocrine-vegetative status and 
a peculiar mental state were present. The familial history revealed that the 
patient’s father had had a similar illness, a cousin had presented a rudimentary 
form of the disease and many relatives had had cataracts. It is concluded that 
the hereditary form of myotonia atrophica is an irregularly dominant one and 
that the cataract is apparently the expression of a pleiotropia of the genes. 


Rudimentary forms may occur in the same family. MicHaeEts. Boston 
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Special Senses 
HuMAN Rops ANp Cones. G. L. Watts, Arch. Ophth. 12:914 (Dec.) 1934, 


This paper is an ophthalmologic review of the literature on the subject of 
human rods and cones, its object being to present the state of knowledge as it 
exists at this time. Advance in the knowledge of the histologic structure of the 
human retina practically ceased with the publication of Greeff’s classic monograph 
in 1900, but photochemical and photophysical theorization as to the nature of the 
visual process continues. Walls first discusses the size and form of the rods and 
cones. He believes that there is good reason to doubt the normality of some of 
Greeff’s drawings. He states that the true size and form of extrafoveal cones 
must be considered as unknown and that it is idle to quote dimensions as given 
by various authors. Reliable and closely agreeing figures for the rods and for 
the inner segments of the cones are correct as they appear in any standard work 
on ophthalmology. He does not agree with Parsons that elongation in the shape 
of the cones at the fovea is an indication of the assumption of the function of 
the rods by the foveal cones. 

A discussion of the numbers of the rods and cones in the human eye, both for 
an absolute and for a relative consideration, in Walls’ opinion is not a matter 
of purely academic interest. He thinks that reliable figures for these are still 
not available. They will be obtained eventually, but not until the problem of 
fixation of retinal tissue without distortion has been solved. Of the estimates 
made, those of Krause—800,000 optic nerve fibers, 7,000,000 cones and 130,000,000 
rods—were the most painstakingly computed. Ramon y Cajal’s work revealed that 
most of the summation is in the rod bipolars, the peripheral cones being divided 
by synapses into other rod bipolars and the foveal cones each having a neuron to 
itself. Probably a majority of the afferent optic nerve fibers carry impulses from 
the cones, but the relative number of optic nerve fibers of the rods and cones 
can only be guessed. The brute character of scotopic vision, apart from the 
effect of dilatation of the pupil, is due entirely to the large area of the visual field 
subtended by a single scotopic cortical element, in contrast to the more nearly 
point-for-point correspondence of the objective and subjective visual fields when 
the pure-cone, “fine-grained” fovea is in operation in intensities above the threshold 
for the cone. 

In regard to the number of cones in the fovea and the number per unit area 
in that all-important region, there are contradictory reports, because of differences 
in fixation. The anatomic preservatives which prevent foveal rupture make it 
impossible, unfortunately, to distinguish a macular cone from a rod, and the 
shrinkage of the retina in all histologic preservatives stretches and ruptures this 
region, which is thin and therefore weak. The resultant distortion renders precise 
mensuration as well as definite determination of the form impossible. There is no 
general agreement as to the diameter of the rod-free area, and estimates—between 
which no choice is possible at present—ranging from 4,000 (Krause) to 13,000 
cones (Becker) in this area are mentioned by Greeff. 

The relationship of the rods and the cones to contiguous structures is next 
discussed. Walls speaks of the mode of attachment of the visual cells to the 
external limiting membrane as of an unknown nature. Greeff’s description of 
the inner segment of the rod showed it tapering to a point at the membrana 
limitans. Walls believes that this is wholly false, for while the fibers of the rod 
do become filamentous they are found some distance below the membrana limitans. 
He speaks highly of Garten’s superbly fixed sections of cones from the Macacus 
rhesus. He discusses also the appearance of a cone which he believes has not 
been reported before. It was seen in preparations made by Judd of Detroit and 
later was confirmed in sections made by Walls. The entire complexity of the 
cone fits neatly into the popular notion that the cone is more highly metabolic 
than the rod. 
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As for the cytology of the rods and cones, the only points which are beyond 
argument are that the outer segment is doubly refractive, its ground substance 
is lipoid, it has a thin sheath, which in the case of the rod is open at the tip, and 
it contains a material called “myeloidin.” The question which is in most urgent 
need of answer is whether a portion of the contents of the outer segment is 
organized into a pile of disks. These are placed, if present, transversely in the 
outer segment, with a small amount of another material, of different refractive 
index, around and between them. This appearance is often afforded by slender 
outer segments stained with hematoxylin; but an alternative explanation, first 
offered by W. Krause, that the “disks” are only turns of a tightly wound spiral 
filament or filaments, has as much or more evidence behind it. 

It is the possible optical behavior of these hypothetic disks, provided they exist 
—their action as a mirror, as an échelon or as a tuned and resonant system— 
which accounts for the great interest in this otherwise minor and academic point. 
The possible significance of the presumptive spiral threads is of scarcely less 
interest, though to a different group of investigators—those concerned with the 
problem of the nature and ancestry or former condition of the visual cells of 
vertebrates—for though the spiral filaments have often been considered as neuro- 
fibrils they are open to another interpretation in connection with a theory that 
the visual cells are not neurons or neuro-epithelium but rather sensory ependymal 
cells. Physiologic speculation is idle as long as the question of cytology remains 
open. It seems, however, that if the difficulty lies in the fact that both spiral and 
discoid organizations can and do occur in different animals, then neither arrange- 
ment can be essential for vision. 

Another filament system, of dubious physiologic importance but of great interest 
from the standpoint of the history of the visual cells, is the centrosomic system. 
It is undeniable that all types are found throughout the retinas of submammalian 
and mammalian species. 

The marked differentiation of the nuclei of human rods and cones has long 
been known. So, also, is there a difference in the distribution of chromatin. 
Another striking difference occurs in the foot-pieces. Still further dissimilarities 
occur in the retinas of other mammals and of amphibians. 

The locus of reception is next considered. Since linear chromatic aberration of 
the human eye is greater than the thickness of the retina, it is erroneous to speak 
of a retinal level at which the image lies. The problem involved is the same 


whatever way it is expressed: At what level of the retina does reception take 
place?) Which part of the visual cell is the recipient one, capable of converting 
photic energy into a nerve impulse? All types of experiments have been made 


to determine this. It is rather to be expected that the outer segment of the visual 
cell should be the locus of reception. To allocate reception further, to the 
peripheral centrosomic fiber or to the myeloidal spirals, as some are inclined to do, 
is impossible at present. 

The seemingly impregnable duplicity theory expresses the physiologic contrast 
between the rod and the cone. The rod is concerned with achromatic vision and 
when adapted to dark is very sensitive, but it yields only hazy central images 
because of the summation in bipolar and ganglion cells which materially helps 
to confer the sensitivity. The cones afford chromatic and achromatic sensations 
and function only in brighter light. They yield detailed subjective pictures, since 
there is less summation throughout the retina and none in the fovea. 

The assumption that the function of the rods in relation to vision is a simpler 
process than that of the cones is scarcely justified, but so long as this is under- 
stood there will be no harm in considering first the behavior of rods. These cells 
are remarkable for their capacity for dark-adaptation, a phenomenon so complex 
in all its aspects as to have given rise to an extensive literature, which has recently 
been most ably reviewed by Adams. This capacity is greatly impaired by a defi- 
ciency of vitamin A, which is believed either to retard the formation of rhodopsin 
(visual purple) or to diminish the maximum amount producible, probably the latter. 
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It is the formation, not the “regeneration,” of rhodopsin in dim light which con- 
stitutes by far the most important factor in promoting the great sensitivity of the 
scotopic rod. Interest in rhodopsin, dormant since the heyday of the Heidelberg 
school, led by Kiihne, is now being revived. 

Hecht has hypothesized the nature of the photochemical process involved in 
vision, and not much has been added to this since, though other authors have 
criticized his theories without making substitutions. It is a fact that the curve 
produced by the bleaching of rhodopsin in monochromatic lights and the absorption 
spectrum of its solutions agree closely with the curve of luminosity of the scotopic 
spectrum. Even if rhodopsin is merely a sensitizer, it still is much the determinant 
of the behavior of the entire scotopic retina. The author thinks that the evidence 
available points to the cone as the more primitive visual cell and that the steps 
in the manufacture of rods from cones can actually be seen in extant kinds of 
animals. 

There is no doubt that a survey of the myriad of hypotheses which have been 
formulated relative to color vision shows gross inconsistencies. There is only 
one physical theory concerning color perception which the author thinks is worth 
considering, and even this he dismisses in view of the fact that it is based on the 
disks of material in the outer segment, which he has noted as probably nonexistent. 
Each disk is tuned or resonant to a particular frequency, the red end of the 
spectrum being perceived by the disks at the tip of the outer segment and the violet 
end by the disks at the base, and the myoid cone has a range of contraction and 
elongation of 225 microns in light and in darkness. 

Apart from the precarious reasoning concerning the “disk,” this theory is 
invalidated by the assumption of migration of the cones alone, for no such phe- 
nomenon has been detected in the human retina, and even if it occurs it would 
have been noticed long since if the distance of migration even approached the 
thickness of the entire retina—a distance several times that covered by the exceed- 


ingly mobile cones of the frog. Spartu, Philadelphia 


Acute Optic NEURITIS IN DEMYELINATING DISEASES OF THE NERVOUS SYSTEM. 
Mitton L. Beriiner, Arch. Ophth. 13:83 (Jan.) 1935. 

So-called demyelinating diseases of the nervous system are reviewed. In this 
category are included disseminated (multiple) sclerosis, acute disseminated enceph- 
alomyelitis, neuromyelitis optica (Devic’s disease) and encephalitis periaxialis 
diffusa (Schilder’s disease). The neurologic literature discloses much that is con- 
tradictory as well as overlapping. It is not impossible that all these conditions 
are variations of one main entity and that their clinical differences are due merely 
to degrees of involvement or to predilection for special tissues. The current 
belief as to their etiology is that they are of infectious origin and that they are 
probably due to some neurotropic virus which is disseminated by the blood stream 
or by the cerebrospinal fluid. The observations common to all are perivascular 
infiltration, demyelinization, degeneration of the axis-cylinders and glial activity. 

Involvement of the optic nerves, chiasm and tracts may occur in all these 
diseases. Sometimes there seems to be a distinct affinity for these structures, 
which is not surprising when one considers that they are really brain tracts. 
Owing to the anatomy of the optic nerve, it is natural to find the morbid processes 
in its retrobulbar portion, where the nerve fibers are myelinated. Consequently, 
only when the disease is extensive or when it occurs far forward, near the lamina 
cribrosa, is an extension of the acute reaction visible in the intra-ocular portion 
of the optic nerve. No one has reported as yet the presence of the disease in 
the retina, which might happen in the presence of a patch of medullated nerve fibers. 
When one speaks clinically of acute optic neuritis in regard to the demyelinating 
diseases, one means acute retrobulbar neuritis that has manifested itself by edema 
and congestion in the papilla. The ophthalmoscopic picture varies from slight 
blurring of the margins of the disk to definite swelling of the entire surface. The 
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swelling seldom measures more than 1 or 2 diopters of elevation. Because of the 
immediate and usually profound loss of vision, the edema of the optic disk in these 
diseases will not be confounded with that of early papilledema due to increased 
intracranial pressure in which the visual disturbance comes on later and is gradual. 

In demyelinating diseases of the central nervous system an acute reaction may 
occur in the optic papilla (acute optic neuritis). Although in the present stage 
of knowledge of the demyelinating diseases there seems to be little histologic 
difference among them, clinically certain well defined types appear. In acute dis- 
seminated sclerosis there seems to be a unilateral appearance of acute optic 
neuritis, with a decided tendency to remissions. In neuromyelitis optica, bilateral 
involvement of the optic nerves, associated with myelitis and with a decided 
tendency to recovery, is the rule. Acute encephalomyelitis likewise may be 
characterized by bilateral involvement of the optic nerve, associated with a special 
disposition to involvement of the optic tracts and with little or no tendency to 
recurrences. It appears that in Schilder’s disease, which is generally fatal in 
youth, acute optic neuritis is not so frequent as in other types of demyelinating 
diseases. Here the process principally affects the higher centers. In acute 
encephalomyelitis and neuromyelitis optica the tendency is toward extensive involve- 
ment of the optic nerve, and consequently acute optic neuritis appears frequently. 
In disseminated sclerosis, in which the lesions are more circumscribed, the classic 
type of axial retrobulbar neuritis occurs, that is, neuritis without reaction in the 
nerve head, save in the types in which a patch is situated just behind the lamina 
cribrosa, when a visible reaction (optic neuritis) may be observed ophthalmo- 
scopically. This reaction may be slight and is often not diagnosed. It seems that 
acute optic neuritis occurs more frequently in disseminated sclerosis than a study 
of the literature indicates. Appearing as the primary episode in the disease, it has 
repeatedly been ascribed to other conditions, chiefly to infections of the posterior 
nasal sinuses. 

Finally, special attention is called to the susceptibility to involvement of the 
visual pathways in all so-called demyelinating diseases of the nervous system and 
to the fact that in certain instances these structures may be the only ones giving 
clinical evidence of the presence of these diseases. Spaeru, Philadelphia. 


NysTaGMus IN INFANTS. P. J. Moorap, Arch. Ophth. 13:238 (Feb.) 1935. 


Moorad reports a case of the rare clinical condition monocular horizontal 
nystagmus. It is fairly well established that unilateral nystagmus without any 
demonstrable pathologic condition producing it is more likely to be vertical, rotary 
or mixed than horizontal. The ratio is about 1:4. The case reported was that 
of a child, aged 6 months. Nodding of the head started at the age of 2 months, 
and two months later the nodding stopped. The nystagmus, unilateral and hori- 
zontal, was very rapid—the author estimates about 250 oscillations per minute. 
The rate became more rapid a few seconds after lateral rotation. Intensity of 
light did not affect the motions of the eye, but nervousness seemed to increase 
the rate. Closing the right eye did not produce nystagmus in the left eye, and 
closing the left eye did not influence the character of the nystagmus in the right 
eye. After instillations of homatropine the nystagmus began to recede, and within 


a few days it had disappeared. Spaetu, Philadelphia. 


Toxic AMBLYoPIA DvE To Tospacco AND ALconoL. F. C. Corpes and Davin O. 
Harrincton, Arch. Ophth. 13:435 (March) 1935. 


As early as 1896, de Schweinitz commented on the action exerted by strych- 
nine, amyl nitrite and glyceryl tri-nitrate in cases of amblyopia arising from the 
use of tobacco. He stated that strychnine administered during the inflammatory 
stage of a lesion of the nerve tissue aggravates the disorder but that it is beneficial 
in cases of axial optic neuritis caused by tobacco poisoning. Some time later 
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Parsons agreed with Holden in thinking that the prime factor in the production 
of amblyopia due to tobacco was the vasoconstrictive action of the tobacco, mainly 
because of the already poor blood supply of the macular region, but that the 
secondary action was paralysis of the synapses of the cone fibers. 

Eight cases are reported in detail. Vasodilating drugs only were used in 
treatment. In some of the cases the condition was well advanced. In every case 
there was much more rapid improvement of vision than would have been expected 
from withdrawal of tobacco alone. In some instances the amount of visual improve- 
ment was almost as remarkable as its rapidity. From a therapeutic standpoint, 
the results obtained from treatment with vasodilating drugs, e. g., sodium nitrite, 
seems to substantiate the argument that tobacco acts as a vasoconstrictor and 
that spasm of the retinal vessels is the primary etiologic factor in amblyopia due 
to tobacco or alcohol. For this reason the authors believe that vasodilating drugs 
deserve a definite place in the treatment of this condition. 


SpaetH, Philadelphia. 


DISPOSITION OF FIBERS OF RETINAL ORIGIN IN THE LATERAL GENICULATE Bopy. 
Ratpo W. Barris, Arch. Ophth. 14:61 (July) 1935. 


In this article the course and termination of fibers of the optic system in the 
brain of the cat are discussed. The manner of ending of crossed and uncrossed 
fibers of the optic tract in the lateral geniculate body has received comparatively 
little attention, although the projection of the various quadrants of the retina on 
the lateral geniculate body has been thoroughly investigated. Minkowski was the 
first to demonstrate that there is a separation of retinal fibers of crossed and 
uncrossed origin in the lateral geniculate body in a number of animals. Several 
weeks after removal of the eye in animals a chromatolytic degeneration of the 
cell bodies in certain cellular layers in the lateral geniculate body occurred. By 
comparing the appearance of the lateral geniculate bodies of the two sides, 
Minkowski was able to demonstrate that the fibers which remained uncrossed in 
the chiasm entered one set of cellular laminae and the fibers which crossed entered 
another. 

Barris performed four series of experiments, each being designed to yield infor- 
mation relative to one or more of the constituents of the optic system. In the 
first series, one eye was removed from each of five cats and both eyes were 
removed from each of two cats. After from nine to eleven days the animals 
were killed and the mesencephalic and diencephalic regions of the brain studied. 
From the retinas of both eyes optic nerve fibers pass into the optic tract after 
partial decussation in the optic chiasm. Both crossed and uncrossed fibers establish 
connections with: (a) the dorsal nucleus of the lateral geniculate body; (b) the 
rostral part of the pretectal area, retinal fibers reaching this area by way of the 
brachium of the superior colliculus and the stratum zonale of the thalamus, and 
(c) the superior colliculus, retinal fibers reaching the dorsal portion of the stratum 
opticum by way of the brachium of the superior colliculus. No evidence was 
found for the termination of fibers of the optic tract in the ventral nucleus of 
the lateral geniculate body, the nucleus of the optic tract (nucleus lentiformis 
mesencephali), the pulvinar, the posterior part of the pulvinar or the nucleus of 
the posterior commissure. No fibers of retinal origin were found crossing in 
the posterior commissure or in the midline between the superior colliculi. The 
anterior and posterior accessory optic tracts could not be identified. 

In the second set of experiments both eyes were removed from each of nine 
cats. After from six to eight months, during which time the primary optic 
fibers had undergone complete atrophy, a small lesion was placed in the dorsal 
nucleus of the lateral geniculate body in each animal. Barris believed that he 
was able thus to obtain secondary degeneration of fibers from the cells of origin 
in the lateral geniculate body and to determine whether fibers from this nucleus 
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passed to regions of the brain other than the visual cortex. The author found 
no evidence for the existence of geniculotectal, geniculopretectal, geniculopulvinar 
or geniculothalamic connections. 

In the third set of experiments a portion of the right visual or striate area 
of the cerebral cortex was removed from each of six cats. This destroyed the 
cells of origin of some corticotectal fibers and of any other corticifugal fibers 
the cells of origin of which might lie within the circumference of the area in 
which the lesion was located. 

In the fourth set of experiments a part of the right parastriate area was 
removed from each of three cats. The animals were killed after from nine to 
eleven days. 

On the basis of the material obtained from the third and fourth set of experi- 
ments, Barris concludes that corticifugal fibers from the striate and parastriate 
areas of the cerebral cortex pass to the nucleus of the optic tract (nucleus lenti- 
formis mesencephali), the ventral portion of the stratum opticum of the superior 
colliculus and the pontile nuclei by way of the transverse peduncular tract; that 
corticifugal fibers from the striate and parastriate areas do not terminate in the 
pulvinar, the posterior part of the pulvinar, the pretectal area, the posterior part 
of the lateral nucleus of the thalamus, the posterior thalamic nucleus or the dorsal 
and ventral nuclei of the lateral geniculate body. 

An additional observation is that retinal impulses which pass to the cortex 
after passing through the geniculate body may also eventually reach the superior 
colliculus by way of corticifugal fibers. The functional significance of this is 


unknown. Spartu, Philadelphia. 


THe CytTo-ARCHITECTONIC STRUCTURE OF THE OccIPITAL LoBE IN MONKEYS 
(Macacus RHESUS) AND IN MAN. Epvarp Beck, J. f. Psychol. u. Neurol. 
46:193, 1934. 


According to Beck, most of the calcarine area in monkeys is not on the lateral 
surface of the occipital lobe but on its mesial surface, so that the dorsal limb 
of the calcarine fissure includes a considerable portion of the visual cortex, and 
the ventral operculum of the calcarine area is smaller than the dorsal operculum. 
There has apparently occurred considerable shifting of the calcarine area toward 
the mesial surface of the lobe, and although the ventral limb of the calcarine 
fissure is reached, the latter contains little visual cortex. In this respect the 
development of this part of the brain in monkeys assumes, to a certain extent, an 
intermediate position; “everything is still in a state of flux.” This is also due 
to the fact that enormous portions of the calcarine area are still opercularized. 
Of special interest is also the fact that in spite of the opercularization of the 
ventral portion of the calcarine area the latter, owing to secondary gyrification, 
becomes unusually wide. 

These findings assume new significance when one compares them with those 
in man, in whom this part of the brain is considerably more developed. In man 
the lateral portion of the calcarine area has regressed almost entirely; only in 
a small number of cases can the lateral surface be seen, and then it is found 
only in the caudal portion. In the human brain examined by Beck the lateral 
surface of the calcarine area extended only from the ventral limb of the calcarine 
fissure and reached caudally just about the lower margin of the lobe, somewhat 
to its outer surface. Whereas in monkeys the calcarine area is situated orocaudally 
in the dorsal limb of the calcarine fissure, or at most in its depth, in man it 
originates regularly in the ventral limb of that fissure, i. e., owing to shifting 
it has already reached the deepest point in the fissure. Obviously such differences 
in development must lead to corresponding differences in function. 

Conditions are different on comparing the extrastriatal with the striatal por- 
tions of the occipital lobes in monkeys. Whereas the greatest part of the calcarine 
area is on the dorsal limb of the calcarine fissure, the greatest part of the extra- 
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striatal formation is on the ventral limb. An examination of the mesial surface 
of the occipital lobe with its unusually well developed gyrus lingualis and gyrus 
fusiformis leaves no doubt that the ventral portion of the occipital lobe is incom- 
parably greater than the dorsal portion which extends to the gyrus transitorius 
cuneolimbicus and the cuneus anterior. These differences are still more striking 
on comparing the opercularization of the dorsal portions with that of the ventral, 
Here one finds on the ventral limb an unusually well developed secondary gyrifica- 
tion with extensive parastriatal formations, whereas on the dorsal limb only a 
small marginal border of the gyrus transitorius cuneolimbicus is included in the 
parastriatal formation. The ventral extrastriatal parts are unquestionably much 
more developed than the dorsal. This is true not only of the parastriatal forma- 
tions but also of the entire occipital formation. The peculiar fineness and granula- 
tion of the parastriatal areas also seem to be of some functional significance in 
this portion of the occipital lobe. 

The author states that he has not as yet studied the occipital lobe in man from 


this point of view. KEscHNER, New York. 
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CHRONIC SUBDURAL HEMATOMA: Report oF A CASE. Dr. Ropert A. Grorr. 


This case is reported because of the confusing clinical and neurologic picture 
and also to call attention to the method of treatment instituted. 

I. K., a white man, aged 50, was admitted to the service of Dr. A. Trasoff 
at the Mount Sinai Hospital on Feb. 12, 1935, with the complaint of severe head- 
aches. He had been in good health until three months before admission, when 
he began to suffer from an intermittent dull aching pain in the small of the back. 
This increased when he assumed a standing posture. The pain continued for two 
weeks and then disappeared. The patient was free from pain until three weeks 
before admission to the hospital, when for no apparent reason a severe headache 
developed. The symptom originated in the occipital region and radiated over the 
entire head. At the onset it was intermittent, but in the course of two weeks it 
became constant and almost unbearable. The headache was sharp, and change 
of posture seemed to have no effect on it. It was at no time associated with nausea 
or vomiting. There were no further symptoms up to the time of admission. 

The previous medical history did not reveal a severe or a mild injury to the 
head. The patient had been in the habit of consuming % ounce (15 cc.) of whisky 
daily for a number of years. 

Physical examination at the time of his admission gave completely negative 
results. The patient showed a distinct tendency, because of the severe headaches, 
to lie quietly in bed. However, he was alert, responded to questions promptly 
and was oriented for both past and recent events. The left nasolabial fold was 
slightly flattened ; otherwise neurologic examination gave negative results. Lumbar 
puncture yielded clear fluid under a normal pressure, 6 mm. of mercury. Examina- 
tion revealed a normal amount of protein and 4 cells per cubic millimeter. 

During the first week in the hospital the patient gradually became lethargic. 
He could be aroused without difficulty, but when he tried to be attentive he tired 
easily. Response to questions was rather slow. The answers were correct as far 
as they went. He was oriented for both past and recent events. There was 
distinct fluctuation from greater or lesser alertness to unresponsiveness. 

Neurologic examination at this time revealed an oscillatory nystagmus on 
upward gaze. The right pupil was larger than the left, and the left eyelid drooped 
slightly. There was no motor weakness or sensory disturbance of the extremities. 
All abdominal reflexes were absent, except for a slight response in the left upper 
quadrant. There were bilateral ankle clonus and a positive extensor plantar 
reflex on the left. Plantar stimulation on the right produced a suggestive extensor 
reaction. 

The impression formed was that the case was one of vascular disease, a tumor 
of the frontal lobe involving the corpus callosum or a chronic subdural hematoma, 
probably on the right side. The basis for this localization was the dilatation of the 
right pupil. An encephalogram was made. The initial pressure, with the patient 
in the sitting posture, was 270 mm. of water. One hundred cubic centimeters of 
fluid was removed, and a corresponding amount of air was injected. After the 
first 40 cc. had been removed the fluid became definitely yellow. Roentgeno- 
graphic examination showed that the ventricular system had not been drained. A 


| 
i 


1392 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


small collection of air had accumulated along the tentorium and in the cisterna 
basalis. Because the results of the examination were inconclusive, both frontal 
lobes were exposed by trephination on February 25. Trephine openings were 
placed just at the hair line, 3 cm. lateral to the midline. The dura, as seen through 
the opening on the left side, appeared normal and was not under tension; the 
cortex beneath was normal. 

The exposed dura on the right was white, thickened and under increased pres- 
sure. When it was opened there was a gush of fluid with a coffee-ground appear- 
ance. Approximately 50 or 60 cc. of this fluid was obtained. The cavity which 
had been formed by the pressure of the collection of fluid on the brain was 
irrigated with physiologic solution of sodium chloride through the opening until 
the fluid returned clear. Force was used in this maneuver in order to break up 
adhesions. The opening on the right side was closed with interrupted silk sutures 
without drainage, and that on the left was closed in like manner after a small piece 
of rubber tissue had been inserted for drainage. 

Almost immediately after the release of degenerated blood and the lowering of 
the intracranial tension, the patient’s condition improved. In several days the 
mental picture was entirely normal, and all neurologic signs had disappeared. The 
patient was discharged from the hospital fourteen days after operation. 

The diagnosis in this case was difficult. The initial symptom of pain in the small 
of the back seemed to have no relationship to the more recent complaint of severe 
headache. Because there was no history of injury to the head, either mild or 
severe, tumor or vascular disease was considered more probable than chronic 
subdural hematoma. It was not until exploratory perforations over the frontal 
lobes were made that the diagnosis was established. 

The clinical picture was characterized by gradually increasing headache for 
three weeks, with a rapid development of increasing somnolence and of neurologic 
signs during the fourth week. This represents a fairly typical story of a patient 
with a chronic subdural hematoma, though longer and shorter courses have been 
recorded. The generally increased reflexes, the absence of abdominal reflexes, and 
the presence of ankle clonus and bilateral extensor plantar reflex were not of 
localizing value. These signs varied with each examination, but dilatation of the 
pupil was present constantly on the right side. The sign occurred on the side of 
the lesion, and, as pointed gut by Kaplan (Brain 51:430, 1931), it is of distinct 
localizing value. The fact that it was present together with a more definite Babinski 
sign on the left side favored the diagnosis of a lesion on the right side. Grant 
(Ann, Surg. 86:485, 1927) and Trotter (Brit. J. Surg. 2:277, 1914) have empha- 
sized the variability of signs, and the latter stated that a Babinski sign and reduc- 
tion or loss of abdominal reflexes are the most valuable signs. 

The method of treatment utilized in this case was first described by Fleming 
and Jones (Surg., Gynec. & Obst. 54:81, 1932). The procedure consists in making 
two trephine openings over the hematoma and evacuating the blood by means of 
through and through irrigation. Frazier (4nn. Surg. 99:671, 1934) considered 
this the method of choice and stated that it offers the advantages of localization 
of the hematoma with the minimum risk and evacuation of bilateral clots at one 
sitting. To this I wish to add that the postoperative convalescence is much 
smoother, and the patient is left without a cranial defect. This method, however, is 
suitable only for hematomas which have liquefied. For others a cranioplastic flap 
is necessary. 

DISCUSSION 

Dr. F. C. Grant: I felt much less optimistic about this case as far as diagnosis 
was concerned than did Dr. Groff. When I saw the patient at the University 
Hospital, I had the impression that he had arteriosclerosis, with probably senile 
mental changes; in order to elucidate that diagnosis it was suggested that an 
encephalogram be made. The ventricles failed to fill, and my experience is that 
when this occurs it is fairly good evidence that there is a gross lesion. This 
result focused attention on the few lateralizing signs and suggested the pos- 
sibility of a chronic subdural hemorrhage. One of the reasons for arriving at 
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this particular diagnosis was that there had been periods of remission and an 
increase in the symptoms. The patient would be bright on one occasion and dull 
on others. 

As far as the operative procedure outlined by Dr. Groff is concerned, I think 
that trephination should be used as an initial procedure. I prefer two openings to 
one. I think that Dr. Groff was fortunate in accomplishing his purpose in this 
case through a single opening. If this procedure does not work, or if one finds a 
solid clot which cannot be evacuated through the opening, an osteoplastic flap is 
necessary. At times in these cases, however, evacuation of the blood is not followed 
by expansion of the brain. 

Dr. S. N. Rowe: I wonder why many of these patients show evidence of 
injury of the third nerve, a difference in the size of the pupils and perhaps some- 
times a little ptosis. Most of the hematomas I have seen were situated over the 
vertex rather than around the base, so that it is difficult to understand the reason 
for the pupillary differences. 

Dr. R. A. Grorr: I cannot say as to the exact cause of the dilatation of the 
pupil, but it occurs in a good percentage of cases. 


Myotonia AcguisitA: A Case IN WuicH MyotontA Was PRESENT IN BotH 
Limss AFTER INjJuRY. Dr. MatrHew T. Moore. 


This patient presents certain characteristics which conform to the concept of 
a myotonic syndrome. The myotonic disorder of movement is manifested by 
marked difficulty in relaxation of the muscles of the lower limbs, slowness in 
initiation of movements, particularly in arising and in walking, and spasm of the 
gastrocnemius muscles when they are brought into play. The myotonic reaction 
to mechanical and electrical stimuli is not fully present. There is a delayed and 
considerably diminished response to both faradism and galvanism. Erb’s phe- 
nomenon is simulated by an undulating response of the gastrocnemius muscle to 
a strong faradic current. 

Hypertrophy, which according to Krabbe accounts for much of the myotonic 
phenomena, is evident to a marked degree. The right calf shows the hypertrophy 
somewhat more than the left; both calves feel extremely hard, even when relaxed. 
They do not have the distinctive feel of the muscle of the calves of a patient with 
pseudohypertrophic muscular dystrophy but are much like the well developed 
muscles of an athlete. 

The etiologic factor was unquestionably trauma. A review of the literature 
reveals only 3 cases of myotonia acquisita occurring after direct injury to a part. 
Jacoby described the case of a pianist, aged 40, who fell, striking the palms of 
both hands. This was followed immediately by pain and swelling of the wrists, 
which subsided within ten days. Shortly thereafter he was compelled to give 
up his profession because of cramps in the fingers and stiffness of the arms. 
Within six months the arms, shoulders and neck showed marked muscular hyper- 
trophy and the symptom of myotonia. The muscle groups of the rest of the 
body were not involved. In Lhermitte’s case, that of a soldier aged 25, myotonia 
occurred after injury of the sciatic nerve by a bullet. The hypertrophy and 
myotonia were accompanied by persistent pain in the distribution of the injured 
nerve. Rimbaud and Jourdan reported a case (in which they termed the condition 
Thomsen’s disease because of the myotonia) of a gardener, aged 28, who had 
myotonia of the limbs following direct injury to them. This was obviously an 
acquired myotonia and not the hereditary type of Thomsen. 

The pain and areas of paresthesia were in all probability due to a posttraumatic 
neuritis. Krabbe, in summarizing his cases of myotonia acquisita, stressed the 
presence of neuritis or polyneuritis in the majority of them. 

Hypertrophy of muscle following an injury is not readily explainable. 
Ordinarily some degree of atrophy follows injury to a muscle, particularly if the 
nerve supplying it is injured. Accompanying the atrophy are muscular weakness, 
flaccidity and some vasomotor phenomena. The contention that neuritis preceding 
the hypertrophy may have stimulated the elements of the muscle tissue to growth 
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is somewhat conjectural and not definitely established as fact. Lhermitte raised 
the question whether the enlarged muscles represent true hypertrophy or merely 
a proliferative myositis with interstitial elements producing the apparent hyper- 
trophy. 


AcuTE DISSEMINATED ENCEPHALOMYELITIS. Dr. FRepERIC LEAvITT. 


A girl, aged 11 years, had an acute febrile condition diagnosed as chickenpox 
in the summer of 1933. She made an uneventful recovery from this illness. 
About September 1933 she complained of being unable to see the writing on the 
blackboard and the print in her books. At this time she had headache. She 
could not think properly, and it was noticed by teachers that at times she seemed 
dazed and confused. Often she exhibited peculiar behavior, such as trying to get 
into her clothing wrong side out. On examination in November 1933 she had 
a very vacant expression, a lack of blinking of the eyelids, slowness of movement 
and monotonous speech. The pupils were dilated and reacted well. Ophthalmo- 
scopic examination revealed nothing abnormal. Laboratory studies gave negative 
results. 

The condition progressed gradually, and in the course of three or four months 
the patient became blind. Nothing was found in the eyegrounds to account for 
the blindness. She then became progressively deaf, and finally there developed 
a marked type of decerebrate rigidity, with atypical chronic convulsions. Finally 
the child became completely unconscious, without exhibiting signs of increased 
cranial pressure. 

The pathologic diagnosis made by Dr. B. J. Alpers was disseminated encephalo- 
myelitis, with numerous foci of infiltration and demyelinization in the brain stem 
and cortex. 


DETROIT SOCIETY OF NEUROLOGY 
AND PSYCHIATRY 


Sept. 19, 1935 


AvBerT M. Barrett, M.D., in the Chair 


INTERPRETATION OF ENCEPHALOGRAMS. Dr. RusseL_t N. DeJonc and Dr. R. W. 
WAGGONER. 


Since its development by Dandy in 1919, encephalography has become an 
important diagnostic procedure in neurologic and neurosurgical clinics. Over 
150 encephalograms were made at the University Hospital during the past year. 
We believe that encephalography is a better routine procedure than the direct 
injection of air into the ventricles, as it results in better delineation of the intra- 
cranial structures. Ventriculography, a relatively major surgical procedure, is 
reserved for cases in which there is increased intracranial pressure. In order 
more effectively to correlate encephalographic findings with abnormalities in the 
structure of the brain, a few cases are presented in which it was possible to 
compare the picture seen in the encephalogram with the results of postmortem 
examination of the brain. 


CEREBRAL PATHOLOGIC PictTuRE IN Two Cases IN WHICH DEATH OCCURRED 
AFTER THE ADMINISTRATION OF Nitrous OxIpE AND OxyceNn. Dr. K. 
LOwenserc, Ann Arbor, Mich. 


Case 1—A white man, aged 22, was operated on for a purulent infection and 
swelling of the second right metacarpal bone. Twenty minutes after the adminis- 
tration of the anesthetic was begun, respiration suddenly ceased. Oxygen was 
administered, and respiration was established ten minutes later. The patient was 
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rigid and remained unconscious. The rectal temperature rose to 108 F.; the pulse 
rate varied from 120 to 160. The patient died without regaining consciousness 
approximately sixty hours after the operation. Histopathologic examination 
of the brain disclosed an extremely severe degeneration of the gray matter of 
both hemispheres and extensive degeneration of the basal ganglia and of the 
brain stem. 


CasE 2.—W. G., aged 28, was operated on for chronic appendicitis. Respiration 
ceased suddenly approximately thirty minutes after the initiation of anesthesia 
and was restored forty minutes later. Spasticity of the extremities developed, 
and the patient remained unconscious. The temperature rose to 106 F. and the 
pulse rate to 160. The patient died without regaining consciousness approximately 
seventy-two hours after the operation. Histologic examination revealed severe 
degeneration of the gray matter of the cerebral hemispheres and extensive degener- 
ative lesions in the basal ganglia and in the brain stem. 

The histologic picture was identical in the two cases, the cortex showing the 
most severe damage. The histologic picture was purely degenerative in type and 
of recent origin. 

In a third case, that of a white woman aged 29, operation was performed for 
closure of a fistula following an abscess of the lung. There were no disturbances 
during the period of anesthesia. The patient became restless in the afternoon, 
approximately four hours after the operation, and was partly unconscious for the 
following three days. Severe mental confusion and paralysis of the right side 
developed. After a protracted illness the patient made an incomplete recovery. 
When she was seen five years later there was a suggestion of palsy on the left 
side of the face, and she had a slightly spastic, ataxic gait. 

A review of the literature revealed 26 cases in which death occurred either 
suddenly or several hours, days or weeks after the administration of an anesthetic. 
In analyzing the histologic changes, I conclude that the fatal outcome is due not 
to anoxemia but to the gas itself. 


SCHIZOMANIA: Report oF A CASE. Dr. ALBert M. BarreTr. 


The patient, aged 18, comes of a family in which two members are epileptic. 
At about the age of 8 he presented a difficult problem in the family because of 
stubbornness and resistance to parental training. His affective reactions in family 
and social relationships were contrasting; sometimes he was affectionate and 
considerate, but more often he was antagonistic and self-willed. As he grew 
older he became egocentric and finicky in his tastes, and his behavior was some- 
times of a compulsive type. During the past year his interests have become 
somewhat narcissistic, and his reading has dealt much with physical health and 
psychologic topics. At about the age of 14 he was involved in a homosexual 
experience with a Sunday school teacher. He became bitter against churches and 
religious teachings. At 16 he secretly married a girl somewhat younger than 
himself. Family objections to this led to annulment of the marriage. Afterward 
his thoughts dwelt much on his former wife, and for a few weeks he was rather 
severely depressed. There then developed abruptly a phase of excitement, in 
which he was overactive and distractible and showed a pressure of thought with 
expansive ideas, many of which were of mystical content, such as “You are the 
Father, I am the Son, but who is the Holy Ghost?” He spoke of his sexual 
organs as being nature pressing down on him. Eight weeks after the beginning 
of the period of excitement he came to the hospital. 

In somatic structure he is of extreme asthenic build. There is no somatic or 
neurologic abnormality. Since he has been under observation his reactions have 
been dominantly manic, but usually there are also many of the reactions met 
with in cases of schizophrenia. His motor reactions are springy in occurrence, 
impulsive and often stereotyped and manneristic. During the first month in the 
hospital he was quiet and semistuporous at times, and then suddenly he would 
burst into a state of violent excitement. On some days there were contrasting 
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fluctuations in the affective field: A period of crying would be abruptly followed 
by a period of boisterous euphoric excitement. A month after admission the 
degree of excitement lessened. From the time he entered the hospital there was 
a steady increase in weight, and now he is 15 pounds (6.8 Kg.) heavier. He jis 
amnesic to much that occurred during this period of excitement. The period of 
quietude was followed suddenly by a brief period of excitement. During this he 
was tormented by vivid auditory hallucinations which influenced his behavior. 
There then occurred a severe epileptiform convulsion, with tonic and clonic move- 
ments, followed by deep coma. After this there was another episode of typical 
manic excitement, which lasted about a week. As this passed away the patient 
gradually became more quiet and accessible and has continued so until now. While 
the more violent aspects of his disorder have passed away, there persists a definite 
oddity of behavior with mild dulling of affect and at times attitudes such as those 
observed in terminal states of schizophrenia. 

Clinical disorders of the type presented by this patient are not uncommon and 
have come to be called schizomanic states. The problems of diagnosis in cases of 
states of this type are of more than theoretical interest, as a proper evaluation 
of the factors present bears directly on the prognosis. They require a deeper 
insight into both manic-depressive and schizophrenic mechanisms. While knowledge 
of the pathologic processes underlying the disorders is vague, one sees both con- 
stitutional factors and those of experiences. Each disease seems to have its 
specific qualities, but the mechanisms of the two may intermingle to produce 
confusing clinical pictures. 


CHICAGO NEUROLOGICAL SOCIETY 
Regular Meeting, Oct. 17, 1935 


S. W. Ranson, M.D., President, in the Chair 


REPORT OF THE SECOND INTERNATIONAL NEUROLOGICAL CONGRESS, LONDON, 
ENGLAND, JuLy 29 to Aue. 2, 1935. Dr. Leroy H. SLoan and Dr. THEODORE 
T. STONE. 


AREAS 4 AND 6 OF THE CEREBRAL CORTEX AND THEIR PROJECTION SYSTEMS. 
Dr. Paut C. Bucy. 


Recent investigations, both anatomic and physiologic, necessitate a recon- 
sideration of the functional activity of the precentral excitable cortex. 

Anatomic Considerations—The division of the precentral region into the cyto- 
architectonic areas 4 and 6 of Brodmann has served a useful purpose in the 
clarification of the functional activity of this portion of the cerebral cortex, but 
it has also obscured certain facts in that there is a tendency for these two areas 
to be looked on as more or less different and independent cortical fields. Area 4 
has come to be identified solely with the corticospinal fibers, the pyramidal tract. 
Area 6 has been looked on as the point of origin of those motor projection fibers 
other than the pyramidal fibers which arise in the precentral area. Although 
there is a certain measure of truth in this theory, it falls far short of complete 
accuracy. Knowledge of the structure and function of the precentral region has 
now reached the point where a more comprehensive and accurate conception of 
this area is regarded as essential. As will be pointed out, consideration of the 
pyramidal system and of that more complex group of efferent projection fibers 
other than pyramidal fibers which arise from the precentral region and which 
at the suggestion of Dr. Stephen Poljak are here referred to as the para- 
pyramidal system is preferable to a consideration of areas 4 and 6 as functional 
units. (The term parapyramidal has been used to designate the efferent pathways 
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which arise from the precentral region (areas 4 and 6) other than the true 
pyramidal tract, which arises from the gigantic cells of Betz. The term extra- 
pyramidal has been used by some authors in this connection. It has been avoided 
here because previous usage has assigned to it various other connotations. Jakob 
used the term extrapyramidal to designate the subcortical nuclei (basal ganglia, 
etc.) and their fiber connections. Foerster has recently designated numerous 
cortical areas [areas 6a, 1, 2, 3, 5, 7b and 22] other than area 4 which he considered 
to be part of the cortical mechanism controlling skeletal movement as the extra- 
pyramidal motor cortical fields.) 

It has been repeatedly pointed out that areas 4 and 6 are nearly identical 
microscopically, except for the presence of the gigantic pyramidal cells of Betz 
in area 4. It would appear likely, then, that this region is composed of two distinct, 
though not independent, systems, the pyramidal and parapyramidal efferent pro- 
jection systems of the precentral region. These two systems are not strictly and 
exclusively confined to any cyto-architectonic topographic division of the precentral 
cortex. It is true that by definition the Betz cells are limited to area 4 of Brod- 
mann. If, as Holmes and May showed and Levin and Poljak recently confirmed, 
the pyramidal tract (corticospinal fiber system) arises exclusively from the cells 
of Betz, it is apparent that the pyramidal system is coextensive with area 4. But 
the pyramidal fibers are not the only ones which arise from this cyto-architectonic 
area. As Levin and Poljak have shown clearly, the fiber projection systems of 
areas 4 and 6 are identical from a purely morphologic standpoint except that the 
corticospinal fibers arise almost solely from the Betz cells of area 4 and the 
parapyramidal fibers arising from area 4 are more numerous than those arising 
from area 6 in the monkey, being at the same time more numerous than the 
pyramidal fibers themselves. Thus one may look on the pyramidal system as 
being represented solely by area 4, and on the parapyramidal system, composed 
of fibers connecting the cortex with subcortical centers within the basal nuclei 
and the brain stem, as being represented by both areas 4 and 6. In other words, 
there are two closely related systems, pyramidal and parapyramidal, the latter 
being more extensive and overlapping the former. In some species this overlap 
is more complete than in others, and, as has been recently pointed out (Bucy), 
the overlap seems more nearly complete in the carnivora than in the primates. 
Certainly from a purely topographic standpoint the overlap is greater in the 
common rhesus monkey (Macaca mulatta) than in the chimpanzee or orang-utan 
and definitely less in man than in the ape. In other words, as the phylogenetic 
scale is ascended the pyramidal and the parapyramidal system tend to become 
more and more separated, the pyramidal system occupying the posterior part of 
the precentral region and the parapyramidal system shifting progressively ante- 
riorly. Thus, area 4 is more exclusively identified with the pyramidal system in 
man than in the ape or the monkey. However, even in man, though the morpho- 
logic separation of the two systems is greater than in the subhuman primates, 
it is not complete. 

Physiologic Consideration—The relative importance of the cortical motor pro- 
jection systems varies greatly in different species. Thus, in the carnivora, for 
instance the dog and the cat, the sigmoid gyrus, from which these projection 
systems arise, or even the entire cortex may be removed without seriously inter- 
fering with the integration of motor activities. In the monkey, although unilateral 
removal of the precentral cortex, both area 4 and area 6, results in temporary 
hemiplegia, motor activity almost comparable to that seen in the intact animal 
soon returns. However, quite unlike the results seen in the carnivora, bilaterai 
extirpation in the monkey of the cortical representation of the motor projection 
systems (areas 4 and 6) produces permanent and total disability, only a few sub- 
cortical reflexes remaining. In the ape the deficit following a unilateral lesion is 
somewhat greater and more lasting than in the monkey. In man a unilateral 
lesion of the cortical efferent systems results in permanent, if not complete, 
paralysis, as illustrated by ordinary spastic hemiplegia or by the results in a few 
cases after extensive extirpation of a hemisphere The arm is more completely 
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paralyzed, whereas voluntary movements of the lower extremity, though seriously 
impaired, are less involved, and walking is usually possible. It is thus apparent 
that as the phylogenetic scale is ascended the cortical motor projection systems 
achieve more and more significance and that damage to these systems is attended 
with greater deficit in the higher forms than in the lower. It is also worthy of 
note that these functional differences are not associated with apparent morphologic 
differences of as great a degree. 

Originally Fulton and his co-workers pointed out that there is an essential 
difference between the condition which results in the monkey from the unilateral 
extirpation of area 4 and the unilateral removal of areas 4 and 6. The paralysis 
which results from removal of area 4 is more flaccid than that which follows 
the more extensive extirpation. They thus concluded that destruction of the 
pyramidal tract results in flaccid paralysis, that the parapyramidal systems arising 
from area 6 inhibit the subcortical reflexes which give rise to spasticity and 
that the fibers from area 6 must be destroyed in order that the paralysis become 
spastic. The original observations were made on the rhesus monkey (Macaca 
mulatta) and have been seriously questioned by some neurologists (Walshe). This 
is not surprising. The difference between the conditions which result from lesions 
of area 4 and of areas 4 and 6 in the monkey are not great, and it is a tribute 
to the keenness of Fulton’s observations that he noted it. When the experiments 
were extended to the ape, however, there could be no question of the accuracy of 
the observation. No one who has seen a chimpanzee with the “arm” area of 
area 4 removed from one hemisphere and the “arm” area of area 4 and that 
portion of area 6 lying immediately anterior to it removed from the opposite 
hemisphere could doubt this fundamental point. Several such animals were pre- 
pared by Fulton and his associates. The upper extremity opposite the hemisphere 
in which area 4 alone has been damaged hangs limply at the animal’s side, while 
the other upper extremity is held in a rigidly flexed position not unlike the 
position of the involved arm in a hemiplegic human being. One might rightfully 
ask the reason for this great difference between the ape and the monkey, which 
was pointed out in one of the earliest papers from Fulton’s laboratory. The 
reasons seem fairly apparent and are at least twofold. First, there is the demon- 
strably greater influence of the cortical motor systems in the ape. Thus, in that 
species the paralysis is more enduring, the spasticity is more marked and differ- 
ences between the flaccid and the spastic extremities are more clearly seen. But 
that is not all. As I have previously pointed out, the pyramidal and parapyramidal 
systems are more nearly coextensive in the monkey than in the ape; i. e., the 
pyramidal system is overlaid by more of the parapyramidal system in the monkey 
than in the ape. Extirpation of area 4 in the monkey destroys all of the pyramidal 
system as it does in the ape, but it also destroys considerably more of the para- 
pyramidal system than in the ape. In other words, a lesion involving area 4 
in the chimpanzee is more nearly exclusively a lesion of the pyramidal system 
than in the monkey. It is not surprising, then, that the difference between a lesion 
of area 4 and one of areas 4 and 6 is greater in the ape than in the monkey. 

If it is correct, as Levin and Poljak have shown, that the origin of the para- 
pyramidal cortical projection system is coextensive with areas 4 and 6 and that 
this parapyramidal system is responsible for the inhibition of the reflexes (stretch 
reflex, etc.) which give rise to spasticity, then a destructive lesion of area 4, 
although giving rise to a relatively flaccid paralysis (as compared with that arising 
as a result of destruction of areas 4 and 6), should present some evidence of 
spasticity because part of the parapyramidal system as well as part of the pyramidal 
tract is destroyed. And that is exactly what happens. To quote from a recent 
statement by Fulton “complete experimental ablation of area 4 causes transient 
paralysis, transient depression of reflexes and transient flaccidity. In the stages 
of recovery from a lesion of area 4 deep reflexes may become moderately hyper- 
active but gross spasticity has never been observed. . . .” Elsewhere through- 
out the papers in which the experiments performed in Fulton’s laboratories are 
reported in detail the same fact is evident. 
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Furthermore, a destructive lesion of area 4 should, for the same reason, give 
rise to greater spasticity than a lesion of the pyramidal tract alone, which 
theoretically should give rise to purely flaccid paralysis. At the moment no 
critical observations on this have been made in primates, but an excellent demon- 
stration of this point has been conducted by Tower in cats. In the state resulting 
from a unilateral transection of the pyramidal tract in the bulb there is a “con- 
spicuous absence of all signs of spasticity” and of any “evidence of release of 
any lower mechanism.” However, on removal of the contralateral “motor cortex” 
there appeared “definite rigidity in the affected legs as a new contribution to the 
syndrome.” In these experiments there would seem to be no doubt but that 
destruction of the parapyramidal (noncorticospinal) fibers arising from the motor 
cortex gave rise to the spasticity. Furthermore, stimulation of the motor cortex 
on the side opposite that on which the pyramidal tract had been severed gave rise 
to “relaxation of the extensor tonus” induced by light ether anesthesia, which 
numerous investigators have compared to decerebrate rigidity. These experiments 
leave little doubt that the parapyramidal system arising from the motor cortex 
inhibits the subcortical reflexes, which give rise to extensor rigidity, and that 
destruction of this system changes the flaccid paralysis which results from an 
exclusive lesion of the pyramidal tract into spastic paralysis. 

In this brief note all reference to the relationship of the parapyramidal system 
to various visceral, vasomotor and other “sympathetic” activities has been inten- 
tionally omitted. 

DISCUSSION 

Dr. PercivAL Battey: I wish to ask Dr. Bucy whether he knows of any 
cases in which flaccid paralysis in man due to purely spinal lesions remained 
flaccid. 

Dr. S. W. Ranson: As I remember Dr. Margaret Kennard’s paper, these 
fibers from the premotor cortex pass downward through the pyramidal tracts. 
If so, resection of the pyramidal tracts, according to Dr. Bucy’s thesis, should 
produce rigidity. I wish also to call attention to Dr. Sarah Tower’s findings in 
regard to paralysis following section of the pyramidal tracts in the medulla. Dr. 
Bucy indicated that when animals were properly supported ventral side down the 
limbs were held extended. Tower had stated, however, that this was due to 
absence of flexion and not to an extensor rigidity. However, Marshall, of Yale, 
who had done the same work previously, found an increased resistance to flexion 
following section of the pyramidal tracts. That has been my experience in the 
acute experiments in which I exposed the medulla by making an opening in the 
occipital bone through the mouth, cutting the pyramidal tracts. These animals 
had something more than an absence of flexion. There was real extensor rigidity, 
and when the section was unilateral the rigidity was contralateral. Whether 
the rigidity which follows section of the pyramidal tracts is due to division of 
fibers from the motor cortex proper or to division of fibers from the premotor 
cortex is an entirely different matter. 

Dr. RatpH W. Gerard: Did Dusser de Barenne report any differences in 
tonus in animals subjected to destruction of the laminae of the motor cortex by 
his thermocoagulation method? This also should be a means of separating the 
true motor effect of the pyramidal tracts from parapyramidal tonus by destroying 
the cortex to or through the Betz layer. 

Dr. Paut C. Bucy: So far as I am aware, there is nothing in Dusser de 
Barenne’s experiments on thermocoagulation of the cortex which deals specifically 
with this problem. He has shown that after destruction of the first three layers 
of the cortex of area 4, leaving the fifth layer, the Betz cell layer, intact, electrical 
stimulation gives rise to movements comparable to those elicited from the intact 
area 4. 

I know of no cases of permanent flaccid paralysis occurring in man as a result 
of a spinal lesion except cases of so-called “spinal shock” from sudden transection 
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of the spinal cord. Here, it will be generally conceded, one is dealing with 
another problem. Flaccid paralysis from cortical lesions is, of course, not 
uncommon. 

In this paper and in the discussion, consideration of the work of Kennard 
(Arco. Neuro. & Psycuiat. 33:698 [April] 1935) and Hoff (ibid. 33:687 
[April] 1935) has been avoided, as the question of the origin of any cortico- 
spinal fibers arising from area 6 is at the moment being reinvestigated in the 
laboratories of the division of neurology and neurosurgery of the University of 
Chicago. Recent work by Levin (J. Comp. Neurol., to be published) does not 
support their findings. 

It is, of course, entirely possible that Tower’s observations are incorrect. 
Having had no personal experience with this particular phase of the problem, 
it is impossible for me to criticize her work as Dr. Ranson is able to do. It 
should be borne in mind, however, that although on purely theoretical grounds 
a lesion restricted to the pyramidal tract may give rise to purely flaccid paralysis, 
more extensive lesions of the brain stem in this general region may give rise 
to spastic paralysis. It is thus of utmost importance that the exact extent of 
the lesion in any given case be known. The ultimate conclusion as to whether 
the paralysis which results from a lesion of the pyramidal tract is spastic or 
flaccid does not necessarily militate against the consideration of the pyramidal 
and parapyramidal systems as expressed in this brief note, as the nature of the 
entire nerve fiber composition of the pyramidal tracts is at the moment unknown. 
The pyramidal tracts may contain fiber systems other than those arising from 
the cortex which are capable of inhibiting the postural reflexes. 


HEAT REGULATION IN CHRONIC ENCEPHALITIS. Dr. IstporeE FINKELMAN and 
Dr. W. Mary STEPHENS. 


This article will be published in full in a later issue of the ARCHIVEs. 
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Book Reviews 


Textbook of Abnormal Psychology. By Roy M. Dorcus and Wilson G. 
Shaffer. Price, $4. Pp. 389, with illustrations. Baltimore: Williams & 
Wilkins Company, 1434. 


When a physician picks up this book his first query might naturally be: 
“What need is there for a study of abnormal psychology? Why cannot a psy- 
chologist study ‘psychiatry’ in one of the many good textbooks on that subject?” 
The authors have partly answered this in their preface by stating: “This text 
has been written to fill the needs of advanced students in Psychology, Pre-medical 
students and Medical students who desire more psychological information. The 
facts and principles of abnormal psychology have been presented by other texts 
almost entirely apart from the principles of normal psychology. In the present 
text, the authors have attempted to approach the discussion of abnormal phe- 
nomena through consideration of the normal. The symptoms and behavior of the 
abnormal individuals are not seen as completely new or mysterious ways of reacting 
but are recognized as exaggerated manifestations of normal functioning. Thus, 
dissociations of the personality are viewed in the light of the various conceptions 
of normal integration; and the abnormalities in the attempts at satisfaction of 
desires are considered through an understanding of the normal functioning of 
desires.” 

The field and scope of abnormal psychology is apparently difficult to define. 
A whole chapter is devoted to this discussion, which boils down to the facts that 
“normal” means “average” and that abnormal psychology concerns itself with 
“unusual mental activity,” e. g., “An individual with an exceptionally keen memory, 
or one with hyper-tactual sensitivity, or an expert wine taster must be considered 
as belonging to an abnormal class of individuals. It is just as much a problem 
for the abnormal psychologist to formulate theories and rules for the origin and 
development of geniuses as it is his problem to explain the genesis of personality 
disorders. In other words, the extremes or deviations from the average, regard- 
less of whether above or below, are of interest to our discussion.” This at last 
brings out a differentiation from psychiatry. It is a good idea, but it is not lived 
up to in the book, for one looks almost in vain for a discussion of exceptional 
ability, experts and geniuses i1; the text, while there is a great deal about mental 
disorder. 

The first hundred pages give a good summary of neuropathology, with a 
smattering of anatomy and clinical neurology. The psychologic emphasis is well 
sustained. The next hundred pages are the best, containing discussions of mecha- 
nisms, feelings, emotions, sleep and dreams; this material summarizes for most 
physicians new and important points of view. The authors are fair to a fault; 
they review many theories, often too many, for some of them are not worth 
discussing. 

The last hundred and sixty-five pages of the book comprise a somewhat inade- 
quate textbook of psychiatry. Paranoia is especially well discussed. The manic- 
depressive psychosis is given a biased exposition, in which the important facts of 
heredity are briefly passed over and the psychogenic aspects are overemphasized. 
The psychoneuroses are reasonably treated, but epilepsy is classed with them. The 
section on “the epilepsies” is the worst in the book; there is no grasp of the 
problem, and such outworn conceptions are brought up as “genuine epilepsy,” 
“true seizure” and “epileptic personality.” This is the kind of exposition that 
might be expected of authors who read and abstract much literature but have little 
clinical experience. 
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Modern Problems in Schizophrenia. Price, 3.50 roubles. Pp. 166. Moscow, 
U. S. S. R.: State Publishing Company, 1933. 


This volume contains a collection of papers read at the conference on schizo- 
phrenia in Moscow in the summer of 1932 under the auspices of the Moscow 
Psychiatric Society and the Communistic Academy of Sciences. In spite of the 
marked domination of Russian psychiatry by German nosologic influences, one 
can see a great deal of independence, with definite attempts to get away from 
the heavy formalistic point of view. 

In the introductory paper by Vnukoff it is pointed out that under the influence 
of some hypothetical toxins the whole personality of the patient changes, especially 
in the relationship to the outside world. Differentiation of the individual from 
the group and the relationship of the individual to the group is an evolutionary 
faculty which develops late. It is this function which is especially disturbed in 
schizophrenia, so that the patient never knows his exact relationship to the world 
outside him. The whole treatment of schizophrenia as a personality disorder js 
evidence of a gradual penetration of Russian psychiatry with a more dynamic point 
of view. 

Vigotsky in a paper on the psychology of schizophrenia points out that in this 
disease there is a disturbance in the faculty of concept formations, as evidenced 
by his experimental work. In schizophrenia thinking is reduced to the more 
simple forms which is characteristic of children and primitive races. He expresses 
the same ideas as were stated in his paper published in English (“Thought in 
Schizophrenia,” ARCHIVES OF NEUROLOGY AND Psycutatry 31:1063 [May] 1934). 

Serejsky in a paper on the biologic problems of schizophrenia states that there 
is a definite defect in the lipoid substances in the brain and raises the question of 
feeding schizophrenic patients with cerebral lipoids. There is an interesting paper 
by Chlenoy and Popova on the neurology of schizophrenia. These authors point 
out that nystagmus occurs in 18 per cent of the cases, and that these are hippus, 
and decreased motility of the eyeball, with a tendency toward staring, which gives 
the eyes a bright, shiny appearance. The abdominal and cremasteric reflexes are 
usually decreased. There are also increased secretion of the sebaceous glands, 
which gives an oily appearance to the face; cyanosis of the extremities, and 
increased perspiration, although certain parts of the body remain unusually dry. 
The schizophrenic patient often holds his forearm in a special position which closely 
resembles a thalamic position. They think that these findings are more in the 
nature of symptoms pointing to diffuse involvement of the nervous system rather 
than so-called “stigmas.” 

There are two papers on schizophrenia in children, with emphasis on the regres- 
sive phenomena of children which are similar to those in adults. Unfortunately, 
the problem of schizophrenia in children is dealt with from a purely symptomatic 
point of view, without any attempt to understand the dynamics of the disease. 

Rosenstein, the late director of the Russian Society for Mental Hygiene, reports 
several instances of mild schizophrenia, which he describes as the “soft forms of 
schizophrenia.” These forms correspond with American ideas of mild psychotic 
episodes in schizoid personalities. 

Other papers deal with occupational therapy in and the medical aspects of 
schizophrenia. The volume shows the competence and vigor with which Russian 
psychiatrists are attacking the difficult problem of schizophrenia. 
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syndrome), 1166 
Posterior arachnoid network in syringomyelia, 
1165 
Alcohol, experimental studies in alcoholism; 
alcohol content of blood and cerebrospinal 
fluid following intravenous administration 
of alcohol in chronic alcoholism and psy- 
choses, *117 
lessons learned from practice of alcoholiza- 
tion of gasserian ganglion, 671 
toxic amblyopia due to tobacco and alcohol, 
387 
Alcoholism : also 
Korsakoff syndrome 
chronic ; brain changes in chronic alcoholism 
and Korsakow’s psychosis, 885 
descendants of persons with, 663 
experimental studies; alcohol content of blood 
and cerebrospinal fluid following intra- 
venous administration of alcohol in chronic 
alcoholism and psychoses, *117 
two cases of intramuscular hemorrhage dur- 
ing alcoholic intoxication followed by 
causalgia; treatment with sodium hypo- 
sulfite, 1170 
Allen, E. B.: Psychotic 
with hypoglycemia or artificially induced 
hyperinsulinism with differential diagnosis 
between these and schizophrenia, 421 
Allergy: See Anaphylaxis and Allergy 
Alpers, B. J.: Hyperthermia due to lesions in 
hypothalamus, *30 
Mental syndrome of 
callosum, 911 


syndrome due to 


Delirium tremens; 


reactions associated 


tumors of corpus 


Amaurosis: See Blindness 

Amblyopia: See Blindness 

Amentia : See Feeblemindedness; Insanity; 
Mental Diseases; etc. 

American Association on Mental Deficiency, 


meeting, 645 


Board of Psychiatry and Neurology, Inc., 
diplomates certified by, 644; correction, 
936 


Orthopsychiatric Association, meeting, 146 
Psychoanalytic Association, meeting, 645 
Amnesia, conversion hysteria with amnesic 
features, 405 
temporary, etiology of, 1358 
Amyl Nitrite: See under Nitrites and Nitrite 
Derivatives 


Amyotonia: See Myatonia 
Amyotrophy: See Atrophy, muscular 
Analgesia: See Anesthesia 


Anaphylaxis and Allergy, changes in nervous 
system caused by experimentally produced 
serum anaphylaxis, 1152 
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André, R.: Intermittent polioencephalomyelitis 
or myasthenia (recurrent paralytic episodes 
during 27 years with appearance of my- 
asthenic syndrome), 1166 

Posterior arachnoid network in syringomyelia, 
165 

André-Thomas: Histologic examination of 
neurospongioma of tubero-infundibular re- 
gion; absence of vegetative symptoms, 199 

Thermal regulation and _ infundibulotuberal 
region, 200 

Anemia, achlorhydria in psychoses with refer- 

ence to coincident anemia, 1362 

pernicious, and combined system disease with 
diabetes mellitus and parkinsonian syn- 
drome; report of case, *126 

pernicious, mental changes associated with, 
136 

pernicious; syndrome of neuro-anemia and 
alterations due to involvement of dien- 
cephalon, infundibulum and tuber cinereum, 
199 

pernicious, yeast or vitamin Be as ‘‘extrinsic 
factor’ in treatment of, 185 

sickle cell, vascular accident and hemiplegia 
in patient with, 664 

Anesthesia, cerebral pathologic picture in 2 
cases in which death occurred after admin- 
istration of nitrous oxide and oxygen, 1394 

effect of anesthetics on activity of cerebral 
cortex in rabbits; bio-electrical investiga- 
tions, 883 

narcosis and mental function, 186 

polyneuritis associated with ether anesthesia 
occurring in 3 members of 1 family, *617 

use of tri-bromethanol in amylene hydrate as 
anesthetic for encephalography, 1157 

Anesthetics: See Anesthesia 

Anger; introjection and projection, guilt and 
rage, 380 

Angioma, blood vessel tumors of brain with 
reference to Lindau syndrome, 1365 

cutaneocerebral, 391 

Angioscotometry: See Scotoma 

Angyal, A.: Experience of body-self in schizo- 
phrenia, *1029 

Ankle, diabetes insipidus apparently following 
spraining of ankle; distant and immediate 
factors in polyuria, 1167 

Anomalies: See under names of organs and 
regions 

Anoxemia: See under Oxygen 

Anxiety, hallucinatory-cataplectic anxiety syn- 
drome, 381 

its nature and treatment, 380 
neurotic, syndrome of; somatic and psychic 
components of its genesis and therapy, 1362 
without affect, 656 
Aphasia, analysis of disturbed function in, 180 
brainedness and handedness; 2 cases of apha- 
sia, 427 
Apiol polyneuritis, 1140 
Apparatus: See also Instruments 
sympathetic nervous system in migraine; 
negative effect of ergotamine tartrate on 
electrical resistance of skin during relief 
of migraine headache, *964 

Apraxia, constructive; psychological views on 

conception of space, 651 
in corpus callosum lesions, 898 

Arachnoid, disseminated spinal arachnoiditis, 
diagnosis and treatment with roentgen rays, 
*1262 

posterior network in syringomyelia, 1165 

Aring, C. D.: Relation of cerebrum to cere- 
bellum; cerebellar tremor in monkey and 
its absence after removal of _ principal 
excitable areas of cerebral cortex (areas 4 
and 6a, upper part); accentuation of 
cerebellar tremor following lesions of pre- 
motor area (area 6a, upper part), *439 

Armadillo, basal diencephalon of, 153 


Arneson, A. N.: Results of roentgen treatment 
of series of 119 gliomas, *597 
Arrhythmia: See under Heart 
— See also Blood pressure; Blood 
vessels; Thrombosis; Vasomotor . 
System ; 
cerebellar ; syndrome of posterior inferior and 
anterior inferior cerebellar arteries and 
their branches, *501 
cerebral; Wernicke’s polioencephalitis as 
of cerebrovascular syphilis, 
effect of alterations in posture on intra- 
arterial blood pressure in man; pressure 
in carotid, brachial and femoral arteries 
in normal subjects, *1216 
Retinal: See Retina, blood supply 
Arteriosclerosis, effect of alterations in posture 
on intra-arterial blood pressure in man; 
pressure in carotid artery in arterioscle- 
rosis, during syncope and after use of Vaso- 
dilator drugs, *1225 
hemiplegia and paraplegia in arteriosclerosis 
of brain following pontile lesions, 886 
Arthritis deformans; is chronic primary anky- 
losing polyarthritis a clinical syndrome 
depending on alterations of vegetative meso- 
diencephalic apparatus? 200 
Astrocytoma, report of 2 cases with history of 
symptoms for over 13 years, 920 
Ataxia, vestibular functions of frontal lobe with 
striate body; cerebral and supratentorial 
ataxia, 167 
Atopy: See Anaphylaxis and Allergy 
Atrophy: See also under names of organs and 
regions 
asymmetry; unilateral atrophy and_ facial 
hypertrophy ; report of cases, *136 
familial periodic paralysis and its transition 
into spinal muscular atrophy, 182 
muscular; amyotrophic lateral sclerosis of 
poliomyelitic type with bulbar onset, 1169 
muscular; early infantile progressive spinal 
muscular atrophy (Werdnig-Hoffmann) and 
its relationship to myatonia congenita (Op- 
penheim), 183 
muscular; influence of glycin on creatinuria 
in peripheral neuritis, 668 
muscular; unilateral amyotrophy; its diag- 
nostic importance for cerebral localization, 
400 
Ault, C. C.: Involutional melancholia; probable 
etiology and treatment, *1076 
Autolysis, effect of human blood serum on brain 
tissue, 373 
Ayala: Vegetative syndrome; strictly limited 
hypothalamomeningitis, 200 


Bailey, P.: Variation in shape of lateral cere- 
bral ventricles due to differences in shape 
of head, 932 

Balser, B. H.: Encephalographic studies in 
cases of extrapyramidal disease, *240 

Postural reflexes in patients with lesions of 

frontal lobe, *1208 

Barnacle, C. H.: Encephalography; review of 
800 encephalograms with reference to sub- 
dural air, *990 

Barré, J. A.: Postrotatory thrust of body and 
counter-rotation of eyes, 1164 

Barrera, S. E.: Effects of lesions of juxtaresti- 
form body (I. A. K. bundle) in Macacus 
rhesus monkeys, *13 

Barrett, A. M.: Schizomania; report of case, 
1395 

Barris, R. W.: Catalepsy; experimental study, 

Basedow’s Disease: See Goiter, exophthalmic 

Batnini: Experiments on infundibulum in rela- 
tion to sleep, 195 

Béhague, P.: Bloody tears and epilepsy, 1164 
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Behnke, A. R., Jr.: Effect of increased oxygen Blood—Continued 


t pressure on seizures of epilepsy, *782 sugar; psychotic reactions associated with 
Bell’s Palsy: See Paralysis, facial hypoglycemia or artificially induced hyper- 
der, J. A.: Family periodic paralysis in girl insulinism with differential diagnosis be- 
d Ben cmd 17 *131 tween these and schizophrenia, 421 . 
transfusion; acute poliomyelitis; therapy by 
Bender, M. a ——— — transfusions from immune donors, 185 
1 of eyelic (pseu f transfusion ; hemorrhage in relation to shock ; 
1 Mental symptoms in cases of tumor of tem- experimental effect of intravenous injection 
poral lobe, *572 ? of saline, gum acacia and blood on rate of 
J Berger Rhythm: See Brain, physiology adrenal secretion resulting from hemor- 
, Bertrand, I.: Medullary compression by chronic rhage, 1118 
staphylococcic epidural abscess in diabetic vagal effects transmitted through blood stream 
patient, 1170 in whole animal, 373 
Bieber, I.: Encephalographic studies in cases vessel tumor of spinal cord in boy aged 9 
of extrapyramidal disease, *240 years with reference to new diagnostic 
i Postural reflexes in patients with lesions of syndrome, 1369 
' frontal lobe, *1208 vessels; vascular accident and hemiplegia in 
Birth Injuries: See under New-Born Infants patient with sickle cell anemia, 664 
Bishop, G. H.: Functional and histologic studies vessels; vascularity of parts of cerebellum, 
of somatic and autonomic nerves of man, brain stem and spinal cord of inbred albino 
ental res ing hes raumé Bloomberg, W.: Jse of phenylisopropylamine 
lindness: See also Vision Body as phallus, 655 
wala associated with hysterical ambly- = of body-self in schizophrenia, 
opia, 399 
oa of retinal arteries in functional amau- Mind and Body: See Mind a 
rosis resulting from suggestion, 1134 symbolization and development of language, 
toxic amblyopia due to tobacco and alcohol, 1127 
Blood, acetylcholine; appearance of acetylcho- growth; faclocranial dysostosis rouzon 6 
line-like substance in adrenal vein as result disease) in healthy family, 1366 : 1 
of stimulation of splanchnic nerves, 168 growth ; xanthomatosis and syndrome of dia- 
calcium in epilepsy, 401 betic exophthalmic dysostosis, 1153 
Diseases: See Anemia; Leukemia; etc. marrow; generalized and vertebral forms of 
effect of serum on brain tissue, 373 myeloma; their cerebral and spinal compli- 


electro-encephalogram in epilepsy and effect cations, 388 


of alterations in blood gases on cortical Boox REvIEws: 
action potentials, 694 


experimental studies in alcoholism; alcohol Adolescent in Family: Study of Personality 
content of blood and cerebrospinal fluid Development in Home Environment; White 
following intravenous administration of House Conference on Child Health and Pro- 
alcohol in chronic alcoholism and psychoses, tection, 213 . 
*117 Benign Encapsulated Tumors in Lateral Ven- 

lactic acid content of blood and of spinal tricles of Brain; W. E. Dandy, 700; cor- 
fluid, *717 rection, 936 

oxygen content of cerebral veins, 168 Brain as Organ: Its Postmortem Study and 

oxygen saturation of arterial blood in epi- Interpretation ; Frederic Wertham and Flor- 


lepsy, *1198 

oxytocic property of cow, 673 

pressure and pulse rate; their relationship to 
convulsions and frequency of convulsions 
under influence of oxygen insufflation in 
eryptogenic convulsive states, 368 

pressure, effect of alterations in posture on 
intra-arterial blood pressure in man; pres- 
sure in carotid artery in arteriosclerosis, 
during syncope and after use of vasodilator 
drugs, *1225 

pressure, effect of alterations in posture on 
intra-arterial blood pressure in man; pres- 
sure in carotid, brachial and femoral 
arteries in normal subjects, *1216 

pressure, high; cerebellopontile syndrome from 
repeated curable meningeal hemorrhage in 
elderly man with hypertension, 1134 

pressure, high; treatment of arteriolar hyper- 
tension with crystalline ovarian hormone 
(theelin), 906 

pressure, low; postural hypotension, 1365 

pressure, peripheral venous pressure in schizo- 
phrenic and in normal subjects, *304 

pressure, relationship between pressure in 
veins on nerve head and spinal fluid pres- 
sure, *292 

pressure, relationship of systolic to diastolic 
blood pressure in schizophrenia; effect of 
environmental temperature, *1256 

sugar; hypoglycemia with epileptiform seiz- 
ures, 923 


ence Wertham, 435 
Handbuch der Neurologie; edited by O. Bumke 
and O. Foerster; Anatomy, 699; Diseases 
of Spinal Cord and Brain, 437; Humoral 
Pathology of Nervous Diseases, 437; Infec- 
tions and Intoxications, 935, 1174; Muscles 
and Peripheral Nerves, 699 
Individual Criminal: Studies in Psychogenetics 
of Crime; B. Karpman, 1173 
Mangel-Diagnose als Voraussetzung fiir die 
Erméglichung seelischer Gesundung. Heft 
28: Arzt und Seelsorger; F. Schauer, 438 
Modern Problems in Schizophrenia, 402 
Neurology ; R. R. Grinker, 436 
Primiren Tumoren des Sehnerven und der 
Sehnervenkreuzung; A. Lundberg, 936 
Protection of Motherhood and Childhood in 
Soviet Union; E. Conus, 1172 
Textbook of Abnormal Psychology; R. M. 
Dorcus and W. G. Shaffer, 1401 
Tumeurs de l’encéphale; D. Paulian, 935 
Zentralnervensystem der Tiere und des Men- 
schen dergestellt in photographischen Ab- 
bildungen; L. Jacobsohn-Lask, 213 
Bookhammer, R. S.: Atrophy of optic nerve in 
dementia paralytica; its relation to try- 
parsamide therapy, 420 
Borgatti: Experiments on infundibulum in rela- 
tion to sleep, 195 
Botryllus Schlosseri, development of sense organs 
of larva of, 1117 
Bradycardia: See Heart, rate 


INDEX TO 


Brain: See also Cerebellum; Corpus Callosum ; 
Corpus Striatum; Dura Mater; Hypothala- 
mus; Lenticular Nucleus; Medulla Oblon- 
gata; Meninges; Nervous System; Thala- 
mus; etc. 

aberrant pyramidal fascicles in cat, 367 

abscess, 897 

abscess, associated with extracapsular necrosis 
and suppuration of brain, treatment, 1160 

abscess; external rupture of “capsule” with 
pericapsular brain necrosis, 395 

abscess, mechanical management, 394 

abscess, ophthalmic symptoms in, 896 

abscess, otogenous, of parietal lobe, 1136 

action of acetylcholine on brain and its oc- 
currence therein, 164 

analysis of disturbed function in cases of 
aphasia, 180 

anatomy of whale (Balaenoptera sulfurea), 
154 

approach to neurophysiologic orientation; re- 
lation to oxygen and water deficiency, 194 

area of sunken cerebral cortex as determined 
from length and depth of selected sulci in 
3 classes of human brains; scholars, hos- 
pital whites, hospital Negroes, 152 

areas 4 and 6 of cerebral cortex and their 
projection systems, 1396 

astrocytoma, report of 2 cases with history of 
symptoms for over 13 years, 920 

atrophy ; anatomic and clinical studies in case 
of Pick’s disease, 885 

atrophy; possible case of Pick’s disease, 414 

basal diencephalon of armadillo, 153 

bilateral symmetrical cerebral softening fol- 
lowing ligation of 1 jugular vein, 1167 

blood flow during sleep in man, 894 

blood supply; cerebral vascular accidents un- 
associated with cardiovascular disease, 1137 

blood vessel tumor with reference to Lindau 
syndrome, 1365 

blood vessels, response to electric stimulation 
of thalamus and hypothalamic regions, 
*1002 

bradycardia in cases of tumor and of abscess 
of brain, 1366 

cerebral pathologic picture in 2 cases in 
which death occurred after administration 
of nitrous oxide and oxygen, 1394 

cerebral vascular disease, report of group of 
unusual cases, 932 

changes in chronic alcoholism and Korsakow’s 
psychosis, 885 

circumscribed damage with disturbances in 
various spheres of activity, 666 

contribution to cerebral representation of 
retina, 153 

convulsion threshold of various parts of cat’s 
brain, *109 

corticifugal connections of cerebral cortex; 
résumé of experimental investigations, *1338 

cyst, colloid, of third ventricle, report of 
case operated on, with recovery, 1365 

cysticercus cyst of; report of case with jack- 
sonian epilepsy, *862 

cysticercus cyst of third ventricle, 389 

cyto-architectonic structure of occipital lobe 
in monkeys (Macacus rhesus) and in man, 
1389 

development of motor nuclei of hindbrain of 
chick, Gallus domesticus, 1116 

diabetes insipidus following typhoid; cure by 
roentgen irradiation of diencephalon, 200 

disturbances after laminar thermo-coagulation 
of motor cerebral cortex, 1120 

effect of anesthetics on activity of cerebral 
cortex in rabbits; bio-electrical investiga- 
tions, 883 
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effect of cortical stimulation on gastri 
ment in monkey, 882 
electrical phenomena in olfactory cortex ac- 
companying smell sensations, 169 
electrobiologic phenomena in cerebral 
from lighting 1 eye, 169 - 
ependymoma of third ventricle, 386 
experimental researches on anatom 
tral acoustic system, 680 ies 
experimental studies of influence of roe 
rays on mature brain, 1152 wom 
familial form of oligophrenia with roentgen- 
ologically demonstrable and symmetrical 
deposits of calcium in brain, particularly 
in basal ganglia, 1124 
flexion paraplegia of cerebral origin, 900 
flexion reflex and its clinical significance, 372 
focal lesions with disturbances in various 
—— of activity, observations at autopsy, 


function in olfaction; results of destruction 
of olfactory and other nervous structures 
on discrimination of odors, 162 

generalized and vertebral forms of myeloma: 
their cerebral and spinal complications, 388 

glioma; results of roentgen treatment of 
series of 119 gliomas, *597 

hemialgesic syndrome due to parietal soften- 
ing, 1171 

hemorrhage, spontaneous intracerebral; etiol- 
ogy and surgical treatment with report of 
9 cases, *701 

hernia; cephalic monster; unusually large 
meningo-encephalocele, 171 

histopathologic investigations of so-called 
acc, form of dementia paralytica, 

histopathologic study of narcolepsy and of 
tremor with muscular rigidity; tubercle of 
frontal lobe with juxtaventricular dien- 
— lesions and lesions of striate body, 

68 

Injuries: See also Cranium, injuries; Head, 
injuries 

injuries ; pattern of cortical injury in rat and 
its relation to mass action, 370 

innervation of choroid plexuses and blood 
vessels within central nervous system, 894 

interpeduncular nucleus of Necturus, 878 

— of potential waves in cortex, 


is chronic primary ankylosing polyarthritis a 
clinical syndrome depending on alterations 

lactic acid content of mammalian brain, 1120 

lipoids, effect on basal metabolism in general 
paresis, 178 

localization of function; investigations of 
— and taste in diagnostic localization, 
685 

loss of pupillary light reflex from lesions in 
pretectum, 209 

macular vision following cerebral resection, 
*808 

mechanism of vision; projection of retina on 
cerebral cortex of rat, 398 

— and diffuse pericellular reticulum, 

24 

occipital region of Chinese brain, study of, 

365 


participation of neuroglia in formation of 
myelin in prenatal infantile brain, 163 

pathology ; posterior calcarine fissure in dog, 
155 

phosphorus compounds, studies on phospho- 
creatine, 1119 

physiology; Berger rhythm; potential changes 
from occipital lobes in man, 370 
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physiology ; electro-encephalogram in epilepsy 
and effect of alterations in blood gases on 
cortical action potentials, 694 

physiology ; electro-encephalogram in human 
beings, 374 

postural reflexes in patients with lesions of 
frontal lobe, *1208 

pseudo-encephalitic, febrile and hemimyoclonic 
form of cystic glioma of cerebral peduncle, 
200 

relation of cerebrum to cerebellum; cerebellar 
tremor in monkey and its absence after 
removal of principal excitable areas of 
cerebral cortex (areas 4 and 6a, upper 
part); accentuation of cerebellar tremor 
following lesions of premotor area (area 
6a, upper part), *439 

relationship between circumolivary pyramidal 
fascicles and pontobulbar body in man, 646 

roentgenography ; encephalographic studies in 
cases of extrapyramidal disease, *240 

roentgenography ; interpretation of encephalo- 
grams, 1394 

roentgenography; physical dynamics of en- 
cephalography, 401 

roentgenography; review of 800 encephalo- 
grams with reference to subdural air, *990 

roentgenography; some recent advances in 
encephalography, 694 

roentgenography; use of tri-bromethanol in 
amylene hydrate as anesthetic for enceph- 
alography, 1157 

roentgenography: ventriculography in cases 
of block of foramen of Monro, 1168 

roentgenography; ventriculography with col- 
loidal thorium dioxide as contrast medium, 
913 

size of man’s brain as indicated by skull 
capacity, 365 

structure and mental function as illustrated 
by study of 4 defectives’ brains, 172 

syndrome of neuro-anemia and alterations 
due to involvement of diencephalon, in- 
fundibulum and tuber cinereum, 199 

thalamic projection to central gyri in Macacus 
rhesus, 1116 

thermal disorders after operation on brain; 
probable réle of tubero-infundibular region, 
203 

thickening of base of sella and its sig- 
nificance, 1168 

tissue, effect of human blood serum on, 373 

tonic neck reflexes in lesions of cerebral 
cortex in dogs, 880 

topographical relations of cortical lesions to 
thalamic nuclei in albino rat, 646 

tumors; cerebral metastatic melanoma simu- 
lating cerebrospinal meningitis and enceph- 
alitis, case of, 387 

tumors; clinical anatomic study of case of 
simultaneous occurrence of 2 tumors 
(glioma and sarcoma) in cerebral hemi- 
sphere of child, 887 

tumors, contribution to clinical study and 
pathologic anatomy of tumors with refer- 
ence to anomalies of pineal gland, 887 

tumors; cutaneocerebral angioma, 391 

tumors; epileptiform attacks in cases of 
glioma of cerebral hemispheres; relation 
to location and histologic type of glioma, 
*323 

tumors involving frontal lobe alone; sympto- 
matic survey of 105 verified cases, *525 

tumors; mental symptoms in cases of tumor 
of temporal lobe, *572 

tumors, metastatic, acute and 


regressive 
symptoms, 1165 
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tumors; nitrite of amyl test for differentia- 
tion of brain tumors from vascular and 
chronic inflammatory lesions; preliminary 
report, 179 

tumors; simulation of intracranial tumor by 
lead encephalopathy in children, with re- 
marks concerning surgical treatment of lat- 
ter, 1363 

tumors; study of diencephalic vegetative sys- 
tem based on anatomicoclinical observation 
in case of cystic ependymocytoma of third 
ventricle, 199 

tumors; tuberous sclerosis with paraventricu- 
lar spongioblastoma, 1166 

tumors; unusual size of intraventricular 
spongioblastoma in case of tuberous sclero- 
sis, 885 

tumors with few symptoms, 667 

unilateral amyotrophy; its diagnostic im- 
portance for cerebral localization, 400 

variation in shape of lateral cerebral 
ventricles due to differences in shape of 
head, 932 

vascular changes following experimental 
lesions in cerebral cortex, *1280 

vascularity of parts of cerebellum, brain stem 
and spinal cord of inbred albino rats, 154 

vegetative centers of median diencephalon ; 
anatomic study, 191 

vestibular club endings in Ameiurus; further 
evidence on morphology of synapse, 151 

vestibular functions of frontal lobe with 
striate body; cerebral and supratentorial 
ataxia, 167 

volume of neocortex of albino rat and 
changes it undergoes with age after birth, 
879 

water and solid content of albino rats treated 
with growth hormone, 391 

Brainedness and handedness ; 2 cases of aphasia, 

427 


Bray-Wever Phenomenon: See Ear, internal 

Brickner, R. M.: Some aspects of multiple 
sclerosis and its therapy, 929 

triBrom-Ethanol: See Anesthesia 

Bromide and Bromine, blood spinal fluid bar- 
rier with reference to changes in general 
paralysis and in dementia praecox, 677 

Brown-Séquard syndrome following medullary 
compression due to pseudotumor of syph- 
ilitic nature, 183 

Bruch: Syndrome referable to infundibulum 
and tuber cinereum following injury to 
skull, 199 

Bucy, P. C.: Areas 4 and 6 of cerebral cortex 
and their projection systems, 1396 

Buttu: Functional disturbance of tubero-in- 
fundibular centers following epidemic en- 
cephalitis, 199 


Cachexia, Pituitary: See Pituitary Body, dis- 
eases 

Calcarine Fissure: See Brain, pathology 

Calcium, analysis of fatigue in nerve-muscle 
preparation, 373 

Callus, unilateral central and annular scotoma 
produced by callus from fracture extending 
into optic canal, 679 

Calvarium: See under Cranium 

Cancer: See also Sarcoma; etc., and under 
names of organs and regions 

anatomic and pathogenic considerations of 
myopathies, 172 
of esophagus with bilateral recurrent paraly- 

sis of laryngeal nerve; atypical evolution ; 
cancerous engraftment on epiglottis, 1144 

Cannabis, mariahuana intoxication, 375 

Cardiovascular System: See Arteries; Blood 
vessels ; Heart; etc. 

Carr, A. D.: Neuropsychiatric syndromes as- 
sociated with hyperostosis frontalis interna ; 
preliminary report, *982 
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Caruncle, Lacrimal: See Lacrimal Organs 
Casamajor, L.: Mortimer Williams Raynor, 
1351 
Catalepsy, experimental study, *1175 
Cataplexy, clinical study of cataplectic seizures, 
1138 
Catatonia: See under Dementia Praecox 
Cauda Equina: See Spinal Cord 
Causalgia: See under Neuralgia 
Cavernous Sinus, Phlebitis: See Phlebitis 
Cells, Permeability: See Osmosis and Permea- 
bility 
Cephalocele: See Brain, hernia 
Cerebellopontile angle syndrome from repeated 
curable meningeal hemorrhage in elderly 
man with hypertension, 1134 
Cerebellum, experimental studies on _ intrinsic 
fibers of, 151 
function in teleost; reactions resulting from 
cerebellar ablation; is there cerebello-tectal 
path? Marchi method, 369 
intracranial tumors, report of 2 cases in 
which complete removal was done with re- 
covery, 1155 
olivopontocerebellar atrophy, *43 
polycystic ependymoma of, 668 
relation of cerebrum to cerebellar tremor in 
monkey and its absence after removal of 
principal excitable areas of cerebral cor- 
tex (areas 4 and 6a, upper part); accen- 
tuation of cerebellar tremor following le- 
sions of premotor area (area 6a, upper 
part), *439 
subacute spino-cerebellar degeneration occur- 
ring in elderly patients, 171 
vascularity of parts of cerebellum, brain stem 
and spinal cord of inbred albino rats, 154 
Cerebrospinal Fluid: See also Meninges, per- 
meability; Spinal Puncture; etc. 
and lumbar puncture in 2,000 cases of men- 
tal deficiency, 678 
blood-spinal fluid barrier with reference to 
changes in general paralysis and in demen- 
tia praecox, 677 
cerebrospinal hydrodynamics; effects of in- 
travenous injection of hypertonic solutions 
of dextrose, *296 
changes in dogs after repeated cisternal punc- 
ture, 1146 
changes in patients with endogenous psycho- 
ses and their significance in differential 
diagnosis, 1147 
comparative studies of spinal fluid obtained 
by cisternal and by lumbar puncture in 
nervous and mental disorders, 1146 
discordance between results of test with 
iodized poppy-seed oil 40 per cent and those 
of Queckenstedt test in case of tumor of 
spinal cord, 1168 
effect of nutrition on vitamin C content of 
spinal fluid and possibility of diagnosing 
C-hypovitaminosis by examination of spinal 
fluid, 1147 
experimental studies in alcoholism; alcohol 
content of blood and cerebrospinal fluid fol- 
lowing intravenous administration of alco- 
hol in chronic alcoholism and psychoses, 
117 
forced spinal drainage in treatment of gastric 
crisis, 906 
lactic acid content of blood and of spinal 
fluid, *717 
pressure in cases of epilepsy, 1145 
protein; clinical experiences with Kafka’s 
method for determining protein relation- 
ships in spinal fluid, 1145 
relation of negative pressure in epidural space 
to postpuncture headache, 677, 1144 
relationship between pressure in veins on 
nerve head and spinal fluid pressure, 292 
tests; dissociations in spinal fluid findings; 
report of new type (globulinocolloidal dis- 
sociation), 1145 
transitory and curable tuberculous meningitis 
and meningeal bacillosis, 1133 
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Cerebrum: See Brain 
Character, significance of sexual assaults on 
children below 14 years of age for de- 
velopment of mental diseases and of char- 
acter changes, 382 
symptomatic epilepsy in 1 of identical twins: 
study of epileptic character, 898 , 
Charcot’s Disease: See Sclerosis, amyotrophic 
lateral 
Charts, graphic charting method for use in re- 
cording seizures of patients with epilepsy, 
*776 
Chiasm, Optic: See Optic Chiasm 
Children, parent child relationship in schizo- 
phrenia, 175 
profound disturbances in nutritional and ex- 
cretious habits of 4% year old child; their 
analytic treatment in school setting, 889 
psychological effects of bodily illness in, 380 
rejected child, 889 
significance of sexual assaults on children 
below 14 years of age for development of 
mental diseases and of character changes, 
382 
Chinese, study of occipital region of Chinese 
brain, 365 
Choked Disk: See Neuritis, optic 
Cholesteatoma of middle and posterior cranial 
fossae, 180 
Choline and Choline Derivatives, action of 
acetylcholine on brain and its occurrence 
therein, 164 
action of single vagal volley on rhythm of 
heart beat, 648 
chemical transmission of secretory impulses 
to sweat glands of cat, 673 
in Blood: See Blood, acetylcholine 
Chordotomy: See under Spinal Cord 
Chorea, hemichorea associated with lesion of 
corpus Luysi, 1122 
Choroid Plexus, innervation, and blood vessels 
within central nervous system, 894 
psammoma of choroid plexus of lateral ven- 
tricle, 886 
Christian-Schiiller Syndrome: See _ Schiiller- 
Christian Syndrome 
Chronaxia, influence of extension of muscle on 
chronaxia of its motor nerve, 902 
influence of frequency of stimuli on chronaxia 
of nerves, 901 
investigations of motor constitution, 169 
Chvostek Sign, hypoparathyroid coma (disap- 
pearance of Chvostek and Trousseau signs 
during coma), 1170 
Circumolivary Fascicles: See Pyramidal Tract 
Clark, D.: Experimental studies on headache; 
observations on headache produced by hist- 
amine, *1054 
Claudication, intermittent, effect of tissue ex- 
— on muscle pains of ischemic origin, 
32 
Cochlea: See Ear, internal 
Cohen, I.: Benign tumor of spinal cord simu- 
"tod malignant growth; report of 2 cases, 


Cole, E. M.: Brainedness and handedness; 2 
cases of aphasia, 427 
Color changes in catfish Ameiurus in relation 
to neurohumors, 672 
Cone, W.: Subtemporal and suboccipital myo- 
plastic craniotomy, *1 
Consciousness, disturbances, localization, 892 
social, 376 
Constitution, motor, investigations of, 169 
Conversion Hysteria: See under Neuroses 
Convulsions: See also Epilepsy 
threshold of various parts of cat’s brain, *109 
Cornwall, L.: Experimental production of mul- 
tiple sclerosis, 925 
Corpus Callosum lesions, apraxia in, 898 
tumors, mental syndrome of, 911 
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Corpus Geniculatum, disposition of fibers of 
retinal origin in lateral geniculate body, 
1388 

Corpus Luysi: See Hypothalamus 

Corpus Striatum, striatal epilepsy, 680 

unilateral traumatic selective degeneration of 
pallidum and striatum, *310 

vestibular functions of frontal lobe with 
striate body; cerebral and _ supratentorial 
ataxia, 167 

Correction in news item (34: 1130 [Nov.] 1935), 

Coste, F.: Discordance between results of test 
with iodized poppy-seed oil 40 per cent and 
those of Queckenstedt test in case of tumor 
of spinal cord, 1168 

Craig, W. McK.: Spontaneous intracerebral 
hemorrhage; etiology and surgical treat- 
ment with report of 9 cases, *701 

Craniometry, size of man’s brain as indicated 
by skull capacity, 365 

Craniotomy: See under Cranium 

Cranium: See also Craniometry; Head 

abnormalities; spina bifida and 
bifidum, 396 

ecalvarial hyperostosis and 
symptom complex, *975 

cholesteatoma of middle and posterior cranial 
fossae, 180 

fracture; unilateral central and annular sco- 
toma produced by callus from fracture ex- 
tending into optic canal, 679 

Injuries: See also Brain, injuries ; 
juries; New-Born Infants 

injuries; syndrome referable to infundibulum 
and tuber cinereum following injury to 
skull, 199 

subtemporal and 
craniotomy, *1 

symmetrical traumatic fractures, symmetrical 
fragmentation, 897 

tumors, intracranial, report of 2 cases in 
which complete removal was done with re- 
covery, 1155 

Creatine and Creatinine, amino-acid—glycine 
therapy in myopathies, 1381 

effect of thyroid and thyroxine on concen- 
tration of creatine in heart, muscle, liver 
and testes of albino rat, 1353 

Creatinuria: See Urine, creatine 

Crime and Criminals: See also Homicide ; Juris- 
prudence, Medical 

criminality, 890 

insanity in its medico-legal relations to some 
notable civil and criminal cases, 650 

psychiatric mechanisms in child murderers, 


cranium 


accompanying 


Head, in- 


suboccipital myoplastic 


psychotherapy of criminals, 888 
Crouzon’s Disease: See Bones, growth 
Curnen, E. C.: Eleectromyographic study of 
myotonia, *253 
Cysticercus cysts of brain, report of case with 
jacksonian epilepsy, *862 
cyst of third ventricle, 389 
Cysts: See under names of organs and regions, 
as Brain 


Dameshek, W.: Effect of alterations in posture 
on intra-arterial blood pressure in man; 
pressure in carotid artery in arteriosclero- 
sis, during syncope and after use of vaso- 
dilator drugs, *1225 

Effect of alterations in posture on _ intra- 
arterial blood pressure in man; pressure in 
carotid, brachial and femoral arteries in 
normal subjects, *1216 

Dana, C. L., an appreciation, 639 

Danielopolu. Test: See under Nervous System 

Davison, Amyotrophic lateral sclerosis with 
involvement of posterior column and _ sen- 
sory disturbances; clinicopathologiec study, 
#229 
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Davison, C.—Continued 
Syndrome of posterior inferior and anterior 
inferior cerebellar arteries and _ their 
branches, *501 
Xanthomatosis and central nervous system 
(Schiller-Christian syndrome), *629 
Death, autopsy observations in cases of sudden 
and obscure deaths among psychotic pa- 
tients, 664 
cause in certain psychoses, 374 
Decerebration, traumatic, some clinical mani- 
festations of, 1364 
Degeneracy, precocious puberty due to hyper- 
function of adrenal glands as state of de- 
generation, 1375 
Dehydration, composition of tissues in, 1119 
DeJong, R. N.: Interpretation of encephalo- 
grams, 1394 
Delirium tremens, visual hallucinations and 
eidetic phenomena in, 664 
Dementia Paralytica: See Paralysis, general 
Dementia Praecox, anatomic and _ histologic 
‘studies in cases of schizophrenia, 1125 
blood-spinal fluid barrier with reference to 
changes general paralysis and _ in 
dementia praecox, 677 
catatonia, studies in, 377 
changes in spinal fluid in patients with en- 
dogenous psychoses and their significance 
in differential diagnosis, 1147 
experience of body-self in 
*1029 
hallucinatory-cataplectic 
381 


schizophrenia, 


anxiety syndrome, 
histopathologic investigations of so-called 
schizophrenic form of dementia paralytica, 
173 


juvenile psychopathologic study, 416 
new methods of medical treatment of schizo- 
phrenia, *361 
parent child relationship in, 175 
peripheral venous blood pressure in schizo- 
phrenic and in normal subjects, *304 
psychotic reactions associated with hypo- 
glycemia or artificially induced hyperin- 
sulinism with differential diagnosis between 
these and schizophrenia, 421 
relation between oral and rectal temperatures 
in normal and schizophrenic subjects, 174 
relationship of systolic to diastolic blood 
pressure in schizophrenia: effect of environ- 
mental temperature, *1256 
schizomania, report of case, 1395 
Depression: See Melancholia 
Economic: See Economic conditions 
Dermohmeter, sympathetic nervous system in 
migraine; negative effect of ergotamine 
tartrate on electrical resistance of skin 
during relief of migraine headache, *964 
Deuterium oxide, permeability of living cells to 
heavy water, 647 
Dextrose, cerebrospinal hydrodynamics; effects 
of intravenous injection of hypertonic solu- 
tions of dextrose, *296 
Diabetes Insipidus apparently following sprain- 
ing of ankle; distant and immediate factors 
in polyuria, 1167 
following typhoid; cure by roentgen irradia- 
tion of diencephalon, 200 
xanthomatosis and syndrome of 
exophthalmic dysostosis, 1153 
Diabetes Mellitus: See also Blood, sugar 
and mental disorders, inter-relationships, 1362 
and pituitary gland; case of diabetes with 
intercurrent pituitary lesion and _  con- 
comitant improvement of diabetes, 904 
diabetogenic, thyrotropic, adrenotropic and 
parathyrotropic factors of pituitary, 903 
medullary compression by chronic staphylo- 
coccic epidural abscess in, 1170 
pernicious anemia and combined system dis- 
ease with diabetes mellitus and parkin- 
sonian syndrome; report of case, *126 


diabetic 
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Diamond, I. B.: Puerperal eclampsia; neuro- 
pathologic study, *1320 

Diencephalon: See under Brain 

Diethelm, O.: Investigations with 
analysis and synthesis, *467 

Dillon, E. S.: Hypoglycemia with epileptiform 
seizures, 923 

Diphtheria, pathologic changes in nervous 
system in postdiphtheritic nervous diseases, 
173 


distributive 


Diplegia: See under Paralysis 
Disk, Choked: See Neuritis, optic 
Diuresis, pituitary gland in relation to polyuria 
and to water diuresis, 164 
Dog phobia, excerpt from analysis of, 1360 
Draganesco: Study of diencephalic vegetative 
system based on anatomicoclinical observa- 
tion in case of cystic ependymocytoma of 
third ventricle, 199 
Dream, instinct duality in, 1363 
Drugs, addiction; psychoanalysis of pharmaco- 
thymia, 652 
addiction ; treatment of toxicomania by veget- 
able lipoids, 187 
effect of alterations in posture on _ intra- 
arterial blood pressure in man; pressure 
in carotid artery in arteriosclerosis, during 
syncope and after use of vasodilator drugs, 
*1225 
effect on vestibular reactions, 161 
Ductless Glands: See Endocrine Glands 
Duodenum Ulcer: See Peptic Ulcer 
Dura Mater: See also Meninges; Meningitis 
cerebral osteochondroma of dural origin, 884 
Duval, P.: Bilateral symmetrical cerebral soft- 
ening following ligation of 1 jugular vein, 
1167 
Dyke, C. G.: Xanthomatosis and syndrome of 
diabetic exophthalmic dysostosis, 1153 
Dysostosis: See under Bones, growth 
Dyspituitarism: See Pituitary Body 
Dystrophy, muscular; anatomic and pathogenic 
considerations of myopathies, 172 
muscular ; familial case of 
atrophica, 1383 


myotonia 


Ear: See also Hearing 
effect of drugs on vestibular reactions, 161 
internal; multiple sclerosis with exclusion 
of labyrinth, 899 
internal; neural projection of cochlear spirals 
on primary acoustic centers, *839 
internal; study of development of cochlea 
and cochlearis in fetal albino rat, 679 
internal; Wever and Bray phenomenon; 
study of electrical response in cochlea with 
reference to its origin, 166 
Ebaugh, F. G.: Howell Terry Pershing, 642 
Economic conditions, depression and mental dis- 
ease in New York State, 1125 
mental disease in crisis, 1359 
Ectoderm, epibranchial placode of facial nerve 
in Amblystoma jeffersonianum, 153 
Ectors, L.: Amyotrophic lateral sclerosis of 
poliomyelitic type with bulbar onset, 1169 
Ventriculography in cases of block of foramen 
of Monro, 1168 
Education, medical, psychology in, *631 
Eidetics, visual hallucinations and 
phenomena in delirium tremens, 664 


eldetic 


Electricity, convulsion threshold of various 
parts of cat’s brain, *109 

double reaction of muscles in myotonia 
(electrical studies), 1383 

Wever and Bray phenomenon; study of 


electrical response in cochlea with refer- 

ence to its origin, 166 
Electro-Encephalography : 

ogy 
Electromyography : 


See Brain, physiol- 


See under Muscles 
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Emotions: See also Anger; Anxiety; Guilt: 


Love ; etc. 
anamnesis of toxic goiter patient, 375 
Encephalitis : See also Encephalomyelitis: 


Meningo-Encephalitis 
atropine treatment of post-encephalitic parkin- 
sonian syndrome, 394 
cerebral metastatic melanoma simulating cere- 
brospinal meningitis and encephalitis, case 
of, 387 
functional disturbance of tubero-infundibular 
centers following epidemic encephalitis, 199 
in children apparently congenital and follow- 
ing maternal influenza, 178, 895 
postencephalitic oculogyric spasm, 665 
postvaccinal, pathologic examination in case 
in_which recovery occurred, 1355 
trypan-blue intravenously in post-encephalitic 
parkinsonism, 908 
Wernicke’s polioencephalitis as manifestation 
of cerebrovascular syphilis, 1355 
Encephalocele: See Brain, hernia 
Encephalography: See Brain, roentgenography 
Encephalomyelitis, acute disseminated, 1394 
intermittent polioencephalomyelitis or myas- 
thenia (recurrent paralytic episodes during 
27 years with appearance of myasthenic 
syndrome), 1166 
studies in multiple sclerosis; similarities 
between some forms of ‘‘encephalomyelitis” 
and multiple sclerosis, *1289 
Encephalopathy: See under Brain 
Encephalorrhagia: See Brain, hemorrhage 
Endocrine Glands: See also Hormones; 
under names of glands 
anatomic and pathogenic 
myopathies, 172 
juvenile paretic neurosyphilis studies ; physical 
complications, stigmas and endocrinopathies, 


and 


considerations of 


multiglandular syndromes resembling Sim- 
monds’ disease with case report, 903 
Endocrine Therapy: See also under names of 
glands and hormones, as Adrenal Prepara- 
tions; Insulin; Pituitary Preparations 
in case of psychic disturbances related to 
menstrual cycle, 682 
Endothelioma, cerebral tumor with few symp- 
toms, 667 
Engel, P.: Hypoparathyroid coma (disappear- 
ance of Chvostek and Trousseau signs dur- 
ing coma), 1170 
Enuresis: See Urination, incontinence 
Environment and heredity; study of psychotic 
family, 687 
Enzymes, lipolytic, quantitative distribution; 
histochemistry of adrenal gland, 1119 
Ependyma, surgical treatment of ependymal 
glioma of spinal cord, 907 
Ependymocytoma, study of diencephalic vegeta- 
tive system based on  anatomicoclinical 
observation in case of cystic ependymocy- 
toma of third ventricle, 199 
Ependymoma of third ventricle, 386 
polycystic, of cerebellum, 668 
Epiduritis: See Spine, diseases 
Epiglottis, cancer of esophagus with bilateral 
recurrent paralysis of laryngeal nerve: 
atypical evolution; cancerous engraftment 
on epiglottis, 1144 
Epilepsy: See also 
tuberous 
air inflation by lumbar route as therapeutic 
measure in, 188 
and bloody tears, 1164 
blood pressure and pulse rate; their relation- 
ship to convulsions and frequency of con- 
vulsions under influence of oxygen insuffla- 
tion in cryptogenic convulsive states, 368 
ealcium in, 401 
cysticercus cysts of brain; report of case with 
jacksonian epilepsy, *862 


Convulsions; Sclerosis, 
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Epilepsy— Continued 
effect of increased oxygen pressure on 
seizures of, *782 
electro-encephalogram in, and effect of altera- 
tions in blood gases on cortical action 
potentials, 694 
epileptiform attacks in cases of glioma of 
cerebral hemispheres; relation to location 
and histologic type of glioma, *323 
epileptoid and epileptic character, 892 
graphic charting method for use in recording 
seizures of patients with epilepsy, *776 
hypoglycemia with epileptiform seizures, 923 
in identical twins, 898 
myoclonic and epileptic attacks precipitated 
by bright light, *868 
observations on records of local epileptic 
convulsions, 881 
oxygen saturation of arterial blood in, *1198 
pressure of spinal fluid in, 1145 
relationship between fatal epileptic seizures 
and meteorological conditions, 1368 
striatal, 680 
symptomatic, in 1 of identical twins; study 
of epileptic character, 898 
Epiloia: See Sclerosis, tuberous 
Epinephrine: See Adrenal Preparations 
Equilibrium: See also Cerebellum; Nystagmus ; 
Posture ; etc. 
postrotatory thrust of body and counter-rota- 
tion of eyes, 1164 
vestibular functions of frontal lobe with 
striate body; cerebral and supratentorial 
ataxia, 167 
Ergotamine tartrate, experience in 120 patients 
with migraine, 1379 
Erickson, T. C.: Paroxysmal neuralgia of 
tympanic branch of glossopharyngeal nerve ; 
report of case in which relief was obtained 
by intracranial section of glossopharyngeal 
nerve, *1070 
Esophagus, cancer, with bilateral recurrent pa- 
ralysis of laryngeal nerve; atypical evolu- 
tion; cancerous engraftment on epiglottis, 
1144 
Ethmoid Sinus, urgent treatment of acute retro- 
bulbar optic neuritis of sinus origin; 
phenolization, 188 
Exophthalmos: See also Goiter, exophthalmic 
xanthomatosis and syndrome of diabetic 
exophthalmic dysostosis, 1153 
Extremities, paralysis; flexion paraplegia of 
cerebral origin, 900 
paralysis; hemiplegia and paraplegia in ar- 
teriosclerosis of brain following  pontile 
lesions, 886 
Eyelids, ptosis; abnormal associated movements 
of eyelid (pseudo-Graefe sign), 403 
ptosis, experimental, in primates, *99 
Eyes: See also under Vision; and under special 
structures of eyes, i.e., Retina; etc. 
electrobiologic phenomena in cerebral cortex 
from lighting 1 eye, 169 
— nerves in albino and gray Norway rats, 
movements; lectures on motor anomalies of 
eyes, 396 
movements under cover, 161 
muscles; progressive myasthenia with partici- 
pation of smooth muscles of eye, 1382 
ocular lesions resulting from thallium acetate 
poisoning as determined by experimental 
research, 679 
ophthalmic symptoms in brain abscess, 896 
paralysis, congenital, of associated lateral 
movements of eyes with unilateral facial 
paralysis, 399 
paralysis; congenital paresis of movements of 
laterality of eyes to left, 400 
paralysis of oculogyric movements in 
multiple sclerosis, 390 
paralysis; unilateral ophthalmoplegia totalis ; 
parasellar osteochondroma, 386 
postencephalitic oculogyric spasm, 665 
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Eyes—Continued 
postrotatory thrust of body and counter-rota- 
tion of, 1164 
xenoplastic transplantation of amphibian eye 
rudiments, 879 


Face, asymmetry; unilateral atrophy and facial 
hypertrophy; report of cases, *136 
atrophy; association of optic neuritis, facial 
paralysis and facial hemiatrophy, 1135 
atrophy ; contribution to pathogenesis of facial 
hemiatrophy, 670 
atrophy; progressive facial hemiatrophy, 669 
Paralysis: See under Paralysis 
Facon: Functional disturbance of tubero-in- 
fundibular centers following epidemic en- 
cephalitis, 199 
Syndrome referable to infundibulum and 
tuber cinereum following injury to skull, 
199 
Family, influence of size on characteristics of 
mentally deficient, 1357 
Fatigue, analysis in nerve-muscle preparation, 
373 


of 
feeling of tiredness, 1354 
Fay, T.: Certain peculiarities of trigeminal 
nerve with consideration of their clinical 
significance, 915 
Feeblemindedness: See also Idiocy 
adjusting defective child, 651 
American Association on Mental Deficiency, 
meeting, 645 
cerebral structure and mental function as 
illustrated by study of 4 defectives’ brains, 
172 


familial form of oligophrenia with roent- 
genologically demonstrable and symmetrical 
deposits of calcium in brain, particularly in 
basal ganglia, 1124 

influence of size of family on characteristics 
of mentally deficient, 1357 

juvenile psychopathologic study, 416 

lumbar puncture and spinal fluid in 2,000 
cases of mental deficiency, 678 

results of physical and mental training on 
mentally deficient, birth lesion children, 186 

Fentress, T. L.: Galvanic skin reflex and 

Danielopolu test in psychoneurotic patients, 
*770 


Ferraro, A.: Effects of lesions of juxtarestiform 
body (I. A. K. bundle) in Macacus rhesus 
monkeys, *13 

Fetus, behavior in vitro of tissues from lethal 
embryos, 880 

Fever, hyperthermia due to lesions in hypothala- 


mus, *30 
therapy, first International Conference on, 
1345 


thermal disorders after operation on brain; 
probable réle of tubero-infundibular region, 
203 
thermal regulation and infundibulotuberal re- 

gion, 200 

Fibroblastoma, tumors arising from sensory root 
of trigeminal nerve in posterior fossa, 384 

Fibrosarcoma, tumor of gasserian ganglion; re- 
port of case, 432 

Filum Terminale: See Spinal Cord 

Fischer, J. T.: Hypoparathyroid coma (dis- 
appearance of Chvostek and Trousseau 
signs during coma), 1170 

Fleming, R.: Experimental studies in alcoholism : 
alcohol content of blood and cerebrospinal 
fluid following intravenous administration 
of alcohol in chronic alcoholism and psy- 
choses, *117 

Foramen of Monro: See Brain, roentgenography 

Fox, J. C., Jr.: Macular vision following cere- 
bral resection, *808 

Frary, L. G.: Polyneuritis associated with ether 
anesthesia occurring in 3 members of 1 
family, *617 
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Frazier, ©. H.: Tumor involving frontal lobe 
alone; symptomatic survey of 105 verified 
cases, *525 

Freeman, W.: Ventriculography with colloidal 
thorium dioxide as contrast medium, 913 

Fréohlich’s Syndrome: See under Pituitary Body 

Frontal Bone, neuropsychiatric syndromes asso- 
ciated with hyperostosis frontalis interna; 
preliminary report, *982 

Frumusan: Thomsen’s disease and myxedema of 
simultaneous onset and parallel evolution, 
1165 

Fulton, J. F.: Relation of cerebrum to cere- 
bellum; cerebellar tremor in monkey and 
its absence after removal of principal ex- 
citable areas of cerebral cortex (areas 4 
and 6a, upper part); accentuation of cere- 
bellar tremor following lesions of premotor 
area (area 6a, upper part), *439 

Funiculi, Posterior: See Spinal Cord 


Ganglion: See also  Gasserian 
Nervous System; Neurons 
action currents of stellate ganglion and of 
depressor nerve, 169 
Celiac: See Neurons 
familial form of oligophrenia with roent- 
genologically demonstrable and symmetrical 
deposits of calcium in brain, particularly 
in basal ganglia, 1124 
peripheral course of sensory fibers in first 4 
cervical nerves of cat, observations on, 367 
Spinal: See Neurons 
Ganglionectomy: See Sympathectomy 
Garcin, R.: Acute and regressive symptoms of 
metastatic tumors of brain, 1165 
Medullary compression by chronic staphylo- 
coccic epidural abscess in diabetic patient, 
1170 


Ganglion ; 


Thomsen’s disease and myxedema of simul- 
taneous onset and parallel evolution, 1165 
Tonic pupillary reaction in convergence and 
immobility to light in presence of unilateral 
paralysis of oculomotor nerve associated 
with bilateral involvement of trigeminal 
nerve ; markedly eccentric pupils of variable 
location, 1171 
Gasserian Ganglion,  alcoholization, 
learned from practice of, 671 
technic of injection under roentgenographic 
control, *92 
tumor, report of case, 432 
Gastric Crisis: See under Tabes Dorsalis 
Gastro-Intestinal Tract, disturbances, influence 
of psychologic factors on: general princi- 
ples, objectives and preliminary results, 
658 
effect of lesions of hypothalamus on gastro- 
intestinal tract and heart in monkeys, 880 
Gauthier: Diabetes insipidus apparently follow- 
ing spraining of ankle: distant and im- 
mediate factors in polyuria, 1167 
Geniculate Body: See Corpus Geniculatum 
Genitals, adrenalin-like action in extracts from 
prostatic and related glands, 392 
German, W. J.: Macular vision following cere- 
bral resection, *808 
Gibbs, E. L.: Convulsion threshold of various 
parts of cat’s brain, *109 
Oxygen saturation of arterial blood in epi- 
lepsy, *1198 
Gibbs, F. A.: Convulsion threshold of various 
parts of cat’s brain, *109 
Electro-encephalogram in epilepsy and effect 
of alterations in blood gases on cortical 
action potentials, 694 
Relationship between pressure in veins on 
nerve head and cerebrospinal fluid pressure, 
*292 
Gilpin, S. F.: Polyneuritis; clinical and patho- 
logic study of special group of cases fre- 
quently referred to as instances of neu- 
ronitis, *937 


lessons 
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Glia: See Neuroglia 
Glioma, bilateral retinal glioma treated py 
radiation, 1377 
clinical anatomic study of case of simultane- 
ous occurrence of 2 tumors (glioma and 
sarcoma) in cerebral hemisphere of child 
887 


contribution to clinical study and pathologic 
anatomy of tumor of brain with reference 
to anomalies of pineal gland, 887 

ependymal, of spinal cord, surgical treatment, 
907 


epileptiform attacks in cases of glioma of 
cerebral hemispheres; relation to location 
and histologic type of glioma, *323 
gliomatosis of leptomeninges; report of case, 
*1309 
pseudo-encephalitic, febrile and hemimyo- 
clonic form of cystic glioma of cerebral 
peduncle, 200 
results of roentgen treatment of series of 119 
gliomas, *597 
Gliosis: See under Neuroglia 
Globulin in Cerebrospinal Fluid: See Cerebro- 
spinal Fluid, tests 
Globus Pallidus: See under Lenticular Nucleus 
Glycine: See Acid, aminoacetic 
Glycogen, effects of sympathetic stimulation and 
of adrenalin on muscle glycogen, 166 
Goiter: See also Thyroid 
exophthalmic; anamnesis of toxic goiter 
patient, 375 
exophthalmic; exophthalmos of Grave’s dis- 
ease; its experimental production and 
significance, 672 
Goldman, D.: Effect of alterations in posture 
on intra-arterial blood pressure in man; 
pressure in carotid artery in arteriosclero- 
sis, during syncope and after use of vaso- 
dilator drugs, *1225 
Effect of alterations in posture on_ intra- 
arterial blood pressure in man; pressure in 
carotid, brachial and femoral arteries in 
normal subjects, *1216 
Gonda, V. E.: Paramyoclonus multiplex; re- 
port of case, 930 
Goodhart, S. P.: Encephalographiec studies in 
cases of extrapyramidal disease, *240 
Syndrome of posterior inferior and anterior 
inferior cerebellar arteries and their 
branches, *501 
Goodkind, R.: Myoclonic and epileptic attacks 
precipitated by bright light, *868 
Gotten, N.: Primary melanoblastosis of men- 
inges, 919 
Gottlieb, J. S.: Peripheral venous blood pres- 
sure in schizophrenic and in normal sub- 
jects, *304 
Relationship of systolic to diastolic blood 
pressure in schizophrenia ; effect of environ- 
mental temperature, *1256 
Gower’s Syndrome: See Syncope 
Gradenigo Syndrome: See Otitis media 
Graefe Sign: See Eyelids, ptosis 
Grant, F. C.: Marcus Gunn phenomenon; re- 
port of case with suggestions as to relief, 
*487 
Grave’s Disease: See Goiter, exophthalmic 
Greenwood, J., Jr.: Astrocytoma; report of 2 
cases with history of symptoms for over 
13 years, 920 
Possible case of Pick’s disease, 414 
Groff, R. A.: Chronic subdural hematoma; re- 
port of case, 1391 
Growth, abnormal growth response of spinal 
nerves in Amblystoma embryos, further 
observations, 669 
insulogenic stimulation of sexual development, 
water and solid content of brains of albino 
rats treated with growth hormone, 391 
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Guillaume: Histologic examination of neuro- 
spongioma of tubero-infundibular region; 
absence of vegetative symptoms, 199 

Thermal disorders after operation on brain; 
probable réle of tubero-infundibular region, 
203 

Guilt, allocation to other person or to self 
by patient, and its significance for prog- 
nosis of involutional psychoses, 663 

feeling of, 661 

introjection and projection, 380 

Gunn Phenomenon: See Jaw-Winking Phe- 
nomenon 

Guttman, J.: Surgical treatment of Méniére’s 
syndrome based on new research in physi- 
ology of hearing, 407 


Habit training, results of, 651 

Haguenau, J.: Discordance between results of 
test with iodized poppy-seed oil 40 per 
cent and those of Queckenstedt test in case 
of tumor of spinal cord, 1168 

Hallucinations ; hallucinatory-cataplectic anxiety 
syndrome, 381 

hypnagogic, in narcolepsy, 900 
visual, and eidetic phenomena in delirium 

tremens, 664 

Hammes, E. M.: Polyneuritis associated with 
ether anesthesia occurring in 3 members of 
1 family, *617 

Hampton, A. O.: Technic of injection into 
gasserian ganglion under roentgenographic 
control, *92 

Handedness and 
aphasia, 427 

Harris, M. M.: Endocrine therapy in case of 
psychic disturbances related to menstrual 
cycle, 682 

Harris, T. H.: 
*43 


brainedness; 2 cases of 


Olivopontocerebellar atrophy, 


Hashish: See Cannabis 
Hassin, G. B.: Olivopontocerebellar atrophy, 
*43 
Head _ Injuries: See also 
Cranium, injuries 
injuries; unilateral traumative selective de- 
generation of pallidum and striatum, *310 
monocular nystagmus and homolateral spas- 
mus nutans in infant, 400 
physiology, pathology and 
craniocerebral injuries, 1364 
trauma in children, mental changes following, 
*723 
variation in shape of lateral cerebral 
ventricles due to differences in shape of 
head, 932 
Headache: See also Migraine 
effect of cervicothoracic sympathectomy on, 
*1203 
experimental studies; observations on head- 
ache produced by histamine, *1054 
relation of negative pressure in epidural 
space to postpuncture headache, 677, 1144 
Hearing, experimental researches on anatomy 
of central acoustic system, 680 
physiology, surgical treatment of Méniére’s 
syndrome based on new research, 407 
Heart, beat, action of single vagal volley on 
rhythm of, 648 
beat, further experiments on vagal inhibition 
of, 649 
effect of lesions of hypothalamus on gastro- 
intestinal tract and heart in monkeys, 880 
genesis of inhibition of cardiac ganglion of 
Limulus by stimuli of increasing frequency, 
1120 
rate; bradycardia in cases of tumor and of 
abscess of brain, 1366 
Heat: See also Temperature 
thermal regulation and 
region, 200 
thermoregulatory properties of tuber cinereum, 
202 
Heavy Water: 


Brain, injuries; 


treatment of 


infundibulotuberal 


See Deuterium 
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Heinbecker, P.: Functional and histologic studies 
of somatic and autonomic nerves of man, 
*1233 

Hemangio-Endothelioma, blood vessel tumor of 
spinal cord in boy aged 9 years with ref- 
erence to new diagnostic syndrome, 1369 

Hemato-Encephalic Barrier: See Brain, blood 
supply ; Meninges, permeability 

Hematoma: See also Meninges, hemorrhage 

chronic subdural, report of case, 1391 
subdural, surgical pathology, based on study 
of 105 cases, *64 

Hemialgia: See Neuralgia 

Hemiatrophy: See Face, atrophy 

Hemichorea: See Chorea 

Hemiplegia: See also Brain, hemorrhage; Ex- 
tremities, paralysis; Paralysis 

and paraplegia in arteriosclerosis of brain 
following pontile lesions, 886 

and vascular accident in patient with sickle 
cell anemia, 664 

Hemorrhage in relation to shock; experimental 
effect of intravenous injection of saline, 
gum acacia and blood on rate of adrenal 
secretion resulting from hemorrhage, 1118 

Subarachnoid: See Meninges, hemorrhage 
therapy; hemostatic possibilities of snake 
venom, 908 

Hemostasis: See Hemorrhage, therapy 

Henry, G. W.: Heredity and environment; study 
of psychotic family, 687 

Heredity and environment; study of psychotic 
family, 687 

Herpes zoster, symptomatic zona; its diagnostic 
value, 670 

Heuyer: Case of tuberous sclerosis with para- 
ventricular spongioblastoma, 1166 

Hindbrain: See Brain 

Hiroisi, S.: Origin of senile plaques, *827 

Hirsch, C.: Investigations of smell and taste 
in diagnostic localization, 685 

Histamine, observations on headache produced 
by, *1054 

Histiocytosis, Lipoid: See Niemann’s Disease 

Histologic Institute in Madrid, formal opening 
of, 146 

Hoctor, E. F.: Involutional melancholia; prob- 
able etiology and treatment, *1076 

Hodgson, J. S.: Chordotomy for relief of pain 
in tabetic abdominal crises, 426 

Homicide and suicide in their relation to weather 
change, 376 

Homosexuality: See Sex, perversion 

Hormones: See also Endocrine Glands 

sex; physiology of estrogenic principles, 1371 
sex; treatment of arteriolar hypertension with 
erystalline ovarian hormone (theelin), 906 

Hornet, T.: Acute multiple sclerosis with symp- 

toms of neuromyelitis optica, 1166 
Posterior arachnoid network in syringomyelia, 
1165 

Horrax, G.: Further observations on tumor of 
pineal body, *215 

Horwitz, W. A.: Endocrine therapy in case of 
psychic disturbances related to menstrual 
eycle, 682 

Hospitals, value of orientation letter for newly- 
admitted patients, 652 

Hough, H.: Experimental studies on headache; 
observations on headache produced by his- 
tamine, *1054 

Huguenin, R.: Acute and regressive symptoms 
of metastatic tumors of brain, 1165 

Hunt’s Syndrome: See Herpes zoster 

Hydrocephalus, considerations on genesis of ex- 
perimental internal hydrocephalus produced 
by lampblack, 1151 

endoscopic treatment; description of ventricu- 
loscope and preliminary report of cases, 
*853 

Hyperinsulinism: See under Insulin 

Hyperkinesia, pallidal syndrome with hyper- 
kinesia and forced thinking as aftermath 
of nitrobenzene poisoning, 1137 
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Hyperostosis: See Osteosclerosis 
Hyperparathyroidism: See under Parathyroid 
Hypertelorism ; cephalic dysostosis, 180 
Hypertension: See Blood pressure, high 
Hyperthermia: See under Fever 
Hyperthyroidism: See Goiter, exophthalmic 
Hyperventilation: See Respiration, hyperpnea 
Hypocalcemia: See Blood, calcium 
Hypoglycemia: See Blood, sugar 
Hypophysis: See Pituitary Body 
Hypopituitarism: See Pituitary Body 
Hypothalamus: See also Pituitary Body 
anterior pituitary hormone content of hypo- 
thalamus of dogs, 1370 
clinicopathologic syndromes dependent on 
hypothalamic vegetative apparatus, 196 
effect of lesions on gastro-intestinal tract and 
heart in monkeys, 880 
experiments on infundibulum in relation to 
sleep, 195 
functional disturbance of tubero-infundibular 
centers following epidemic encephalitis, 199 
hemichorea associated with lesion of corpus 
Luysi, 1122 
histologic examination of neurospongioma of 
tubero-infundibular region; absence of 
vegetative symptoms, 199 
hyperthermia due to lesions in, *30 
of Necturus, 366 
response of cerebral blood vessels to electric 
stimulation of thalamus and hypothalamic 
regions, *1002 
syndrome of neuro-anemia and alterations due 
to involvement of diencephalon, infundibu- 
lum and tuber cinereum, 199 
syndrome referable to infundibulum and tuber 
cinereum following injury to skull, 199 
thermal disorders after operation on brain; 
probable réle of tubero-infundibular region, 
203 
thermal regulation and _  infundibulotuberal 
region, 200 
thermoregulatory properties of tuber cinereum, 
202 
vegetative syndrome; strictly limited hypo- 
thalamomeningitis, 200 
Hysteria in tubular vision, 174 


1. A. K. Bundle: See under Medulla Oblongata 
Idiocy: See also Feeblemindedness 
infantile form of amaurotic family idiocy; 
genealogic, clinical and _ histopathologic 
studies on, 665 
late amaurotic idiocy of Vogt-Spielmeyer type 
with retinitis pigmentosa; relations to 
Niemann-Pick’s disease, 180 
Infants, New-Born: See New-Born Infants 
Infection, focal, researches on; problem of elec- 
tive neurotropism of streptococci, 1151 
Influenza, encephalitis in children apparently 
congenital and following maternal influenza, 
178, 895 
Infundibulum: See Hypothalamus 
Ingram, W. R.: Catalepsy; experimental study, 
175 


Injection into gasserian ganglion under roent- 
genographic control, technic of, *92 
Insanity: See also Dementia Praecox; Melan- 
cholia ; Mental Diseases 
acute confusional, physical symptoms in, 1130 
Alcoholic: See Alcoholism; Korsakoff syn- 
drome 
association of physique and mental condition, 
1361 
changes in spinal fluid in patients with en- 
dogenous psychoses and their significance 
in differential diagnosis, 1147 
effect of intercurrent somatic disease on 
manic-depressive reactions, 1360 
endocrine therapy in case of psychic distur- 
bances related to menstrual cycle, 682 
heredity and environment; study of psychotic 
family, 687 
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Insanity—Continued 
in its medico-legal relations to some notable 
civil and criminal cases, 650 
réle of hypophysis in manic-depressive psy- 
chosis, 891 
Instinct duality in dream, 1363 
Instruments: See also Apparatus 
endoscopic treatment of hydrocephalus; de- 
scription of ventriculoscope and preliminary 
report of cases, *853 
Insulin, insulogenic stimulation of sexual devel- 
opment, 672 
psychotic reactions associated with hypogly- 
cemia or artificially induced hyperinsulin- 
ism with differential diagnosis between 
these and schizophrenia, 421 
relation of pituitary gland to action of 
ee and insulin, further experiments, 
39% 
Internal Secretions: See Endocrine Glands; 
Hormones ; Ovary; etc. 
Internships in psychiatry, 146 
Intestines, sensory nerve fibers; course of pain- 
ful sensation from stomach and intestine, 
884 
Iris-pigment migration and its relation to be- 
havior in codling moth, 648 


Jaw-Winking Phenomenon, Marcus Gunn phe- 
nomenon; report of case with suggestions 
as to relief, *487 
Jurisprudence, Medical: See also Crime and 
Criminals 
Briggs Law of Massachusetts, 376 
insanity in its medico-legal relations to some 
notable civil and criminal cases, 650 


Kafka Reaction: See Cerebrospinal Fluid, pro- 
tein 

Kahn, E. A.: Vasomotor phenomena allied to 
Raynaud’s syndrome, *79 

Kaplan, A.: Intracranial tumors; report of 2 
cases in which complete removal was done 
with recovery, 1155 

Karelitz, S.: Ophthalmoscopic appearance of 
optic nerve head of new-born infant, 409 

Katz, S. E.: Conversion hysteria with amnesic 
features, 405 

Kernohan, J. W.: Polyneuritis; clinical and 
pathologic study of special group of cases 
frequently referred to as_ instances of 
neuronitis, *937 

Keschner, M.: Mental symptoms in cases of 
tumor of temporal lobe, *572 

King, J. E. J.: Treatment of abscess of brain 
associated with extracapsular necrosis and 
suppuration of brain, 1160 

Kipfer, M.: Tonic pupillary reaction in con- 
vergence and immobility to light in presence 
of unilateral paralysis of oculomotor nerve 
associated with bilateral involvement of 
trigeminal nerve; markedly eccentric pupils 
of variable location, 1171 

Kobrak, H.: Neural projection of cochlear 
spirals on primary acoustic centers, *839 

Kohler, L. H.: Involutional melancholia; 
probable etiology and treatment, *1076 

Korsakoff syndrome, brain changes in chronic 
alcoholism and Korsakow’s psychosis, 885 

Krinsky, C. M.: Peripheral venous blood pres- 
sure in schizophrenic and in normal sub- 
jects, *304 

Kubik, C. S.: Infectious polyneuritis; patho- 
logic demonstration, 430 


Labyrinth: See Ear, internal; Equilibrium 
Lacrimal Organs, bloody tears and epilepsy, 
6 
Lampblack, consideration on genesis of experi- 
mental internal hydrocephalus produced by, 
1151 
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Language, body symbolization and development 
f, 1127 


of, 
studies in child, 1354 
Laruelle, L.: Vegetative centers of median 
diencephalon ; anatomic study, 191 
Larynx, laryngeal nerves, 150 
paralysis; cancer of esophagus with bilateral 
recurrent paralysis of laryngeal nerve; 
atypical evolution; cancerous engraftment 
on epiglottis, 1144 
Laudat: Thomsen’s disease and myxedema of 
simultaneous onset and parallel evolution, 
1165 
Lead, simulation of intracranial tumor by lead 
encephalopathy in children, with remarks 
concerning surgical treatment of latter, 
1363 
Leavitt, F.: Acute disseminated encephalomye- 
litis, 1394 
Juvenile psychopathologic study, 416 
Leber’s Disease: See Nerves, optic 
Lee, C. C.: Origin of senile plaques, *827 
Lemere, F.: Encephalography; review of 800 
encephalograms with reference to subdural 
air, *990 
Lennox, W. G.: Effect of increased oxygen pres- 
sure on seizures of epilepsy, *782 
Oxygen saturation of arterial blood in 
epilepsy, *1198 
Lenticular Nucleus, diseases of group of pseudo- 
sclerosis (Wilson) in young children, 668 
pallidal syndrome with hyperkinesia and 
forced thinking as aftermath of  nitro- 
benzene poisoning, 1137 
some aspects of hepatolenticular degeneration 
and its pathogenesis, 681 
unilateral traumatic selective degeneration of 
pallidum and striatum, *310 
Leptomeninges: See Meninges 
Leukemia, neurologic aspect of, 896 
Levin, P. M.: Cerebral vascular disease; report 
of group of unusual cases, 932 


Lewy, F. H.: Neural projection of cochlear 
spirals on primary acoustic centers, *839 
Lhermitte, J.: Bilateral symmetrical cerebral 


softening following ligation of 1 jugular 
vein, 1167 
Case of tuberous sclerosis with paraventricular 
spongioblastoma, 1166 
Clinicopathologic syndromes dependent on 
hypothalamic vegetative apparatus, 196 
Diabetes insipidus apparently following 
spraining of ankle; distant and immediate 
factors in polyuria, 1167 
Hemialgesic syndrome due to parietal soften- 
ing, 1171 
Syndrome of neuro-anemia and alterations 
due to involvement of diencephalon, in- 
fundibulum and tuber cinereum, 199 
Thickening of base of sella and its signifi- 
cance, 1168 
Lichtheim Syndrome: See Anemia, pernicious 
Light, effect of central nervous system on 
responses to light in Eisenia foetida, Sav, 
161 
electrobiologic phenomena in cerebral cortex 
from lighting 1 eye, 169 
iris-pigment migration and its relation to 
behavior in codling moth, 648 
toxicity; myoclonic and _ epileptic attacks 
precipitated by bright light, *868 
Lindau Disease: See Angioma 
Lindsley, D. B.: Electromyographic study of 
myotonia, *253 
Lipoid Histiocytosis: See Niemann’s Disease 
List, C. F.: Epileptiform attacks in cases of 
glioma of cerebral hemispheres: relation 
to location and histologic type of glioma, 
#323 


Liver function tests in cases of multiple 
sclerosis, 1367 
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Léwenberg, K.: Cerebral pathologic picture in 
2 cases in which death occurred after 
—- of nitrous oxide and oxygen, 


Loman, J.: Effect of alterations in posture on 
intra-arterial blood pressure in man; pres- 
sure in carotid artery in arteriosclerosis, 
during syncope and after use of vasodilator 
drugs, *1225 

Effect of alterations in posture on intra- 
arterial blood pressure in man; pressure in 
carotid, brachial and femoral arteries in 
normal subjects, *1216 

Long, W. L.: Weight factors in psycho- 
neurosis, 424 

Love, J. G.: Effect of cervicothoracic sympa- 
thectomy on headaches, *1203 

Love, overevaluation ; study of common present 
day feminine type, 175 

Lumbar Puncture: See Spinal Puncture 

Lund, C. C.: Tumor of gasserian ganglion; 
report of case, 432 

Lungs, intrinsic nervous mechanism of, 163 

Lussich Siri, J. J.: Hypoparathyroid coma (dis- 
appearance of Chvostek and Trousseau 
signs during coma), 1170 


Magoun, H. W.: Loss of pupillary light reflex 
from lesions in pretectum, 209 
Mahon, G. S.: Gliomatosis of leptomeninges ; 
report of case, *1309 
Mahoney, W.: Experimental ptosis in primates, 
99 
Malaria Therapy: See Tabes Dorsalis 
Malingering, self-inflicted illness and cure, 688 
Mariahuana: See Cannabis 
Marinesco: Functional disturbances of tubero- 
infundibular centers following epidemic en- 
cephalitis, 199 
Syndrome referable to infundibulum and 
tuber cinereum following injury to skull, 
199 
Marsh, F.: Lactic acid content of blood and 
of cerebrospinal fluid, *717 
de Martel: Histologic examination of neuro- 
spongioma of tubero-infundibular region; 
absence of vegetative symptoms, 199 
Thermal disorders after operation on brain; 
probable réle of tubero-infundibular region, 
Masserman, J. H.: Cerebrospinal hydro- 
dynamics; effects of intravenous injection 
of hypertonic solutions of dextrose, *296 
Masten, M. G.: Asymmetry; unilateral atrophy 
and facial hypertrophy; report of cases, 
*136 
Medulla Oblongata, abscess, isolated, of bulb, 
390 
amyotrophic lateral sclerosis of poliomyelitic 
type with bulbar onset, 1169 
early development of vestibular nuclei in 
white rat, observations on, 365 
effects of lesions of juxtarestiform body (I. 
A. K. bundle) in Macacus rhesus monkeys, 
13 


Medulloblastoma, intracranial tumors, report of 
cases in which complete removal was 
done with recovery, 1155 
de Meduna, L.: New methods of medical treat- 
ment of schizophrenia, *361 
Melancholia, involutional, probable etiology and 
treatment, *1076 
Melanoblastoma, primary melanoblastosis of 
meninges, 919 
Melanoma, cerebral metastatic, simulating cere- 
brospinal meningitis and encephalitis, 387 
Méniére’s Disease: See Vertigo, aural 
Meninges: See also Arachnoid; Dura Mater; 
Pia Mater 
cerebellopontile syndrome from repeated cur- 
able meningeal hemorrhage in elderly man 
with hypertension, 1134 
chronic subdural hematoma, report of case, 
1391 
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Meninges—Continued 

encephalography; review of 800 encephalo- 
grams with reference to subdural air, *990 

gliomatosis of leptomeninges, report of case, 
*1309 

hemorrhage; pathology of spinal dura mater 
(spinal hematoma and spinal pachymen- 
ingitis haemorrhagica interna) 1122 

multiple meningiomas; report of case in 
which 3 intracranial meningiomas were re- 
moved successfully, 1378 

permeability ; blood-spinal fluid barrier with 
reference to changes in general paralysis 
and in dementia praecox, 677 

permeability; general fundamentals of ex- 
change of substances between’ central 
nervous system and rest of body, 678 

permeability ; pathology of exchange of sub- 
stances between brain and rest of body, 170 

primary melanoblastosis of, 919 

subarachnoid hemorrhage in general practice, 
894 


surgical pathology of subdural hematoma 
based on study of 105 cases, *64 
Meningioma attached to mesial part of sphenoid 
ridge, 384 
multiple; report of case in which 3 intra- 
cranial meningiomas were removed success- 
fully, 1378 
Meningitis, acute aseptic, 382 
cerebral metastatic melanoma _ simulating 
cerebrospinal meningitis and encephalitis, 
case of, 38 
cerebrospinal, with infection by pseudomen- 
ingococci, 383 
due to Streptococcus haemolyticus; proved 
case with recovery, 425 
histopathology of tuberculous meningo-en- 
cephalitis ; meninges, 1123 
meningococcic and nonmeningococcic, in new- 
born and in young infants, 1131 
tuberculosis of central nervous system in 
children, 383 
tuberculous, remission in, 893 
tuberculous, transitory and curable, and men- 
ingeal bacillosis, 1133 
typhoid bacilli and diseases of meninges, 895 
vegetative syndrome; strictly limited hypo- 
thalamomeningitis, 200 
Meningocele, cephalic monster; unusually large 
meningo-encephalocele, 171 
Meningococci, meningococcic and nonmeningo- 
coccic meningitis in new-born and in young 
infants, 1131 
Meningo-Encephalitis: See also Encephalitis; 
Meningitis 
tuberculous, histopathology; meninges, 1123 
tuberculous, histopathology ; nerve par- 
enchyma, 1133 
Menstruation, endocrine therapy in case of 
psychic disturbances related to menstrual 
cycle, 682 
Mental Deficiency: See Feeblemindedness 
Mental Diseases: See also Dementia Praecox:; 
Feeblemindedness ; Insanity ; Neuroses ; 
Psychoses ; etc. 
allocation of guilt (to other person or to 
self) by patient, and its significance for 
prognosis of involutional psychoses, 663 
and depression in New York State, 1125 
and syphilis, 1359 
autopsy observations in cases of sudden and 
obscure deaths among psychotic patients, 
664 
bacillus tuberculosis in psychotic patients, 175 
basal metabolic rate in, 662 
cause of death in certain psychoses, 374 
changes in spinal fluid in patients with en- 
dogenous psychoses and their significance 
in differential diagnosis, 1147 
comparative studies of spinal fluid obtained 
by cisternal and by lumbar puncture in ner- 
vous and mental disorders, 1146 
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Mental Diseases—Continued 
in crisis, 1359 
inter-relationships of mental disorders and 
diabetes mellitus, 1362 
investigation into after-histories of discharged 
mental patients, 1361 
mental changes associated with pernicious 
anemia, 1136 
mental changes following head trauma in 
children, *723 
mental symptoms in cases of tumor of tem- 
poral lobe, *572 
mental syndrome of tumors of corpus eallo- 
sum, 911 
narcosis and mental function, 186 
prevalence among urban and rural popula- 
tions of New York State, 378 
psychopathology of insight, 890 
respiration of psychotic patients, further 
studies, 662 
significance of sexual assaults on children 
below 14 years of age for development of 
mental diseases and of character changes, 
382 
some pertinent problems in administration of 
physical education for mentally ill, 175 
what happens to mental patients after dis- 
charge from hospital? 378 
Mental Hygiene, mental health of workers, 377 
National Committee for, meeting, 364 
Mental Tests, changes in psychological func- 
tions in paresis; motor coordination, in- 
telligence and reaction time, 664 
changes in psychological functions in paresis; 
retention and recall, 664 
constructive ability of 150 subnormal chil- 
dren, 1359 
Merchant of Venice, note on, 662 
Merritt, H. H.: Surgical pathology of subdural 
hematoma based on study of 105 cases, *64 
Mesencephalon: See under Brain 
Metabolism, basal metabolic rate in mental dis- 
ease, 662 
effect of cerebral lipoids on basal metabolism 
in general paresis, 178 
Metenier: Diabetes insipidus apparently follow- 
ing spraining of ankle; distant and imme- 
diate factors in polyuria, 1167 
Meteorology, relationship between fatal epileptic 
seizures and meteorological conditions, 
1368 
Mettler, F. A.: Corticifugal connections of 
cerebral cortex; résumé of experimental in- 
vestigation, *1338 
Microglia: See under Neuroglia 
Micturition: See Urination 
Midbrain: See Brain 
Migraine, effect of non-sedative drugs and other 
measures with reference to ergotamine tar- 
trate, 185 
experience with ergotamine tartrate in 120 
patients, 1379 
sympathetic nervous system in negative effect 
of ergotamine tartrate on electrical resis- 
tance of skin during relief of migraine 
headache, *964 
Mind, association of physique and mental con- 
dition, 1361 
somato-psyche in psychiatry and social psy- 
chology, 1126 
Mixter, W. J.: Tumor of gasserian ganglion; 
report of case, 432 
Moersch, F. P.: Polyneuritis; clinical and 
pathologic study of special group of cases 
frequently referred to as instances of neu- 
ronitis, *937 
Monnier, M.: Histopathologic study of narco- 
lepsy and of tremor with muscular rigidity ; 
tubercle of frontal lobe with juxtaventric- 
ular diencephalic lesions and lesions of 
striate body, 1168 
Moore, M. T.: Myotonia acquisita; case in 
which myotonia was present in both limbs 
after injury, 1393 
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Moore, S.: Calvarial hyperostosis and accom- 
panying symptom complex, *975 
Mosinger: Periventricular or subependymal 
vegetative system, 1169 
Pseudo-encephalitic, febrile and hemimyo- 
clonic form of cystic glioma of cerebral 
peduncle, 200 
Movements: See Eyes, movements 
Munro, D.: Surgical pathology of subdural 
hematoma based on study of 105 cases, *64 
Muscles, amino-acid—glycine—therapy in myop- 
athies, 1381 
Atrophy: See Atrophy, muscular 
double reaction in myotonia (electrical studies), 
1383 
Dystrophy: See Dystrophy, muscular 
electromyographic study of myotonia, *253 
experience of body-self in schizophrenia, 
*1029 
experimental innervation by central ends of 
afferent nerves (establishment of one-neurone 
connection between receptor and effector 
organ), with functional tests, 1354 
Fatigue: See Fatigue 
Glycogen: See Glycogen 
myotonia acquisita in relation to postneuritic 
muscular hypertrophies, 182 
Ocular: See Eyes, muscles 
results of peripheral anastomoses between fore 
and hind limb nerves of albino rats, 668 
Rigidity: See Rigidity 
striated, innervation of, further experimental 
studies, 157 
two cases of intramuscular hemorrhage during 
alcoholic intoxication followed by causal- 
gia; treatment with sodium hyposulfite, 1170 
Mussio-Fournier, J. C.: Hypoparathyroid coma 
(disappearance of Chvostek and Trousseau 
signs during coma), 1170 
Myasthenia gravis, effect of treatment with 
anterior pituitary extract, 1379 
or intermittent polioencephalomyelitis (recur- 
rent paralytic episodes during 27 years with 
appearance of myasthenic syndrome), 1166 
progressive, with participation of smooth 
muscles of eye, 1382 
Myatonia congenita, early infantile progressive 
spinal muscular atrophy (Werdnig-Hoff- 
mann) and its relationship to myatonia con- 
genita (Oppenheim), 183 
Myelitis, benign, with predominant sensory 
symptoms, clinical study, 1169 
Myelogeny: See Nervous System 
Myeloma, generalized and vertebral forms; 
cerebral and spinal complications, 388 
Myelopathy: See Spinal Cord 
Myelotomy: See under Spinal Cord 
Myerson, A.: Effect of alterations in posture 
on intra-arterial blood pressure in man; 
pressure in carotid artery in arteriosclerosis, 
during syncope and after use of vasodilator 
drugs, *1225 
Effect of alterations in posture on intra- 
arterial blood pressure in man; pressure in 
carotid, brachial and femoral arteries in 
normal subjects, *1216 
John Jenks Thomas, 1346 
Myoclonus, myoclonic and epileptic attacks pre- 
cipitated by bright light, *868 
pseudo-encephalitic, febrile and hemimyo- 
clonic form of cystic glioma of cerebral 
peduncle, 200 
Myopathy: See under Muscles 
Myotonia acquisita, case in which myotonia was 
present in both limbs after injury, 1393 
acquisita in relation to postneuritic muscular 
hypertrophies, 182 
Atrophica: See Dystrophy, muscular 
congenita, Thomsen’s disease and myxedema 
of simultaneous onset and parallel evolu- 
tion, 1165 
double reaction of muscles (electrical studies), 


electromyographic study, *253 
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Myxedema and Thomsen’s disease of simulta- 
neous onset and parallel evolution, 1165 


Narcolepsy: See under Sleep 
Narcosis: See under Anesthesia 
Narcotics: See under Anesthesia 
Needles, W.: Auriculotemporal syndrome with 
suggestion regarding therapy, *357 
Negro: Is chronic primary ankylosing poly- 
arthritis a clinical syndrome depending on 
alterations of vegetative mesodiencephalic 
apparatus? 200 
Nemours-Auguste: Thickening of base of sella 
and its significance, 1168 
Neri: Experiments on infundibulum in relation 
to sleep, 195 
Nerves: See also under Neuralgia; Neuritis; 
Paralysis 
acoustic; development of nuclei and tracts 
related to acoustic nerve in pig, 366 
acoustic; differentiation of peripheral and 
central acoustic apparatus in frog, 399 
action currents of stellate ganglion and of 
depressor nerve, 169 
auriculotemporal syndrome with suggestion 
regarding therapy, *357 
Cells: See Neurons 
cutaneous nerve areas of forearm and hand; 
their sizes, variations and _ correlations 
studied in small sample of young adult 
males, 159 
development of motor nuclei of hindbrain of 
chick, Gallus domesticus, 1116 
excision of pelvic autonomic nerves for relief 
of pain from advanced pelvic carcinoma, 
907 


existence of autonomic sensory fibers, 905 

facial, epibranchial placode in Amblystoma 
jeffersonianum, 153 

glossopharyngeal, paroxysmal neuralgia of 
tympanic branch of; report of case in 
which relief was obtained by intracranial 
section of glossopharyngeal nerve, *1070 

laryngeal, 150 

motor, of eye in albino and gray Norway 
rats, 158 

neural projection of cochlear spirals on pri- 
mary acoustic centers, *839 

observations on peripheral course of sensory 
fibers in first 4 cervical nerves of cat, 367 

= spasm in Gradenigo’s syndrome, 
139 


optic, atrophy, in dementia paralytica; its 
relation to tryparsamide therapy, 420 

optic; meningiomas attached to mesial part 
of sphenoid ridge, 384 

optic; ophthalmoscopic appearance of nerve 
head of new-born infant, 409 

optic; relationship between pressure in veins 
on nerve head and spinal fluid pressure, 
#292 

phrenic, nucleus in cord, 902 

phrenic, structure in man, 1118 

relation of taste buds to their nerve fibers, 
157 

results of peripheral anastomoses between 
fore and hind limb nerves of albino rats, 
668 

roots; abnormal growth response of spinal 
nerves in Amblystoma embryos, further 
observations, 669 

roots ; are there efferent fibers in dorsal roots? 
156 

roots, cells and fibers in spinal nerves; study 
of C2, C6, T4, T9, L3, S2 and S5 in man, 
157 

roots ; determination of number of nerve fibers 
in eighth thoracic and largest lumbar 
ventral roots of albino rat, 156 

roots; regeneration of posterior root fibers, 
932 

roots; relation between axone diameter and 
myelination determined by measurement of 
myelinated spinal root fibers, 647 
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Nerves—Continued 


roots; rupture of roots of brachial plexus 
in traumatic radiculo-funiculo-plexitis, 1144 

sensory; development of lateral-line sense 
organs in amphibians observed in living 
and vital-stained preparations, 152 

sensory fibers; course of painful sensation 
from stomach and intestine, 884 

sensory ; thickness of sensory fibers and their 
function, 883 

Spinal: See Nerves, roots 

splanchnic, appearance of acetylcholine-like 
substance in adrenal vein as result of stim- 
ulation of, 168 

studies on living nerves; phenomena of nerve 
irritation and recovery, degeneration and 
repair, 1141 

taste fibers and fifth nerve, 646 

trigeminal, certain peculiarities with con- 
sideration of their clinical significance, 915 

trigeminal, tumors arising from sensory root 
in posterior fossa, 384 

Vagus: See also Heart, beat 

vagus; effect of experimental temporary 
vascular occlusion on spinal cord; correla- 
tion between structural and _ functional 
changes, *789 

vagus, experimental study of rootlets in cat, 
901 


vagus; vagal effects transmitted through 
blood stream in whole animal, 373 


Nervous System: See also Brain; Cerebellum ; 


Nerves; Reflex; Spinal Cord; etc. 

analysis of fatigue in nerve-muscle prepara- 
tion, 373 

anatomic and pathogenic considerations of 
myopathies, 172 

and xanthomatosis (Schiiller-Christian syn- 
drome), *629 

approach to neurophysiologic orientation, re- 
lation to oxygen and water deficiency, 194 

autonomic, discovery of, *1081 

central representation of vegetative functions, 
905 

changes caused by experimentally produced 
serum anaphylaxis, 1152 

chemical transmission of effects of nerve im- 
pulses, 163 

chemical transmission of secretory impulses 
to sweat glands of cat, 673 

clinicopathologic syndromes dependent on 
hypothalamic vegetative apparatus, 196 

color changes in catfish Ameiurus in relation 
to neurohumors, 672 

diseases; comparative studies of spinal fluid 
obtained by cisternal and by lumbar punc- 
ture in nervous and mental disorders, 1146 

diseases, demyelinating, acute optic neuritis 
in, 1386 

diseases, pathologic changes in postdiphther- 
itic nervous diseases, 173 

effect of central nervous system on responses 
to light in Eisenia foetida, Sav, 161 

effects of sympathetic stimulation and of 
adrenalin on muscle glycogen, 166 

functional and histologic studies of somatic 
and autonomic nerves of man, *1233 

galvanic skin reflex and Danielopolu test in 
psychoneurotic patients, *770 

histopathology of tuberculous meningo-en- 
cephalitis; nerve parenchyma, 1133 

is chronic primary ankylosing polyarthritis a 
clinical syndrome depending on alterations 
of vegetative mesodiencephalic apparatus? 
200 


multiple metastases of papilloma of thyroid 
gland in central nervous system, 389 

myelogeny of cat as related to development of 
fiber tracts and prenatal behavior patterns, 
162 

neurofibrillar development in central nervous 
system of cat embryos between 8 and 12 
mm. long, 155 
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Nervous System—Continued 

periventricular or subependymal vegetative 
system, 1169 

pernicious anemia and combined system 
disease with diabetes mellitus and parkin- 
sonian syndrome; report of case, *126 

physiology ; excitability of nerve after nerve 
impulse, 901 

physiology ; influence of frequency of stimuli 
on chronaxia of nerves, 901 

reactions of patients with infantile paralysis 
to autonomic drugs, 160 

response of cerebral blood vessels to electric 
stimulation of thalamus and hypothalamic 
regions, *1002 

sensory nerve fibers; existence of autonomic 
sensory fibers, 905 

special position of sacral parasympathetic 
system in radiation of autonomic reflexes, 
394 

status of metamerism in central nervous 
system of chick embryos, 152 

story of development of our ideas of chemical 
mediation of nerve impulses, 160 

study of diencephalic vegetative system based 
on anatomicoclinical observation in case of 
cystic ependymocytoma of third ventricle, 
199 

sympathetic, and pain phenomena, 903 

sympathetic, in migraine; negative effect of 
ergotamine tartrate on electrical resistance 
of skin during relief of migraine headache, 
*964 

Syphilis: See Syphilis 

tumors; ependymoma of third ventricle, 386 

vasomotor phenomena allied to Raynaud’s 
syndrome, *79 

vegetative centers of median diencephalon, 191 

vegetative functions of dogs after extensive 
elimination of central impulses, 677 

vegetative, influence on thyroid gland, 1376 

vegetative syndrome; strictly limited hypo- 
thalamomeningitis, 200 

Neuralgia, hemialgesic syndrome due_ to 

parietal softening, 1171 

paroxysmal, of tympanic branch of glosso- 
pharyngeal nerve; report of case in which 
relief was obtained by intracranial section 
of glossopharyngeal nerve, *1070 

Sciatic: See Sciatica 

trigeminal ; technic of injection into gasserian 
under roentgenographic control, 
* 


two cases of intramuscular hemorrhage during 
alcoholic intoxication followed by causalgia ; 
treatment with sodium hyposulfite, 1170 

Neuritis, brachial; rupture of roots of brachial 

plexus in traumatic radiculo-funiculo- 
plexitis, 1144 

multiple; apiol polyneuritis, 1140 

multiple; infectious polyneuritis; pathologic 
demonstration, 430 

multiple; pathologic changes in nervous sys- 
tem in postdiphtheritic nervous diseases, 173 

multiple; polyneuritis associated with ether 
anesthesia occurring in 3 members of 1 
family, *617 

multiple ; polyneuritis ; clinical and pathologic 
study of special group of cases frequently 
referred to as instances of neuronitis, *937 

myotonia acquisita in relation to postneuritic 
muscular hypertrophies, 182 

optic, acute, in demyelinating diseases of 
nervous system, 1386 

optic; acute multiple sclerosis with symptoms 
of neuromyelitis optica, 1166 

optic, facial paralysis and facial hemiatrophy, 
association of, 1135 

peripheral, influence of glycin on creatinuria 
in, 668 

retrobulbar, angioscotometry in cases of, 669 

urgent treatment of acute retrobulbar optic 
neuritis of sinus origin; phenolization, 188 
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microglia and diffuse pericellular 


Neuroglia, 
reticulum, 1124 
participation in formation of myelin in pre- 
natal infantile brain, 163 


relation between plasmocytes and microglia 
cells in trypanosomiasis, 1357 

stain in formaldehyde-fixed paraffin sections, 
*351 


vital staining of microglia, 1148 
Neurohumors: See under Nervous System 
Neuromyelitis Optica: See Neuritis, optic 
Neuronitis: See under Neurons 
Neurons, atypical, frequency in spinal ganglia 

under normal conditions and after lesions 
of roots, nerves or ganglia, 159 
cells and fibers in spinal nerves; 
Ca, CE, TE, Ke, Ue, 
157 

effect of stimulation on celiac ganglion cells 
of albino rat, 158 

effects of ultracentrifuging spinal ganglion 
cells of rat with reference to Nissl bodies, 
368 


study of 
S2 and S5 in man, 


experimental innervation of muscles by cen- 
tral ends of afferent nerves (establishment 
of one-neurone connection between receptor 
and effector organ), with functional tests, 
1354 

histological analysis of Nissl-pattern and sub- 
stance of nerve cells, 1116 

polyneuritis ; clinical and pathologic study of 
special group of cases frequently referred 
to as instances of neuronitis, *937 

theory of periterminal network of Boeke, 
374 


Neuropsychiatry; neuropsychiatric syndromes 
associated with hyperostosis frontalis in- 
terna; preliminary report, *982 

postgraduate course in general practice, 645 


Neuroses: See also Mental Diseases ; Psychoses ; 
etc. 

conversion hysteria with amnesic features, 
405 


excerpt from analysis of dog phobia, 1360 

obsessional, developmental study of, 1128 

pallidal syndrome with hyperkinesia and 
forced thinking as aftermath of nitroben- 
zene poisoning, 1137 

sterility and psychoneuroses following lum- 
bar sympathectomy, 1130 

syndrome of neurotic anxiety ; 
psychic components of its 
therapy, 1362 

weight factors in psychoneurosis, 424 

Neurospongioma of tubero-infundibular region, 

histologic examination; absence of vegeta- 
tive symptoms, 199 


and 
and 


somatic 
genesis 


Neurosurgery: See Spinal Cord; etc. 
Neurosyphilis: See Syphilis 
Neurotropism: See Streptococci 


New-Born Infants, injuries; hypertonic rectal 
saline for intracranial injury in new-born, 
187 

injuries ; some clinical manifestations of trau- 
matic decerebration, 1364 

meningococcic and nonmeningococcic 
gitis in new-born and in young 
1131 

ophthalmoscopic 
head of, 409 


menin- 
infants, 
appearance of 


optic nerve 


results of physical and mental training on 
mentally deficient, birth lesion children, 
186 
Niemann’s Disease, late amaurotic idiocy of 
Vogt-Spielmeyer type with retinitis pig- 
mentosa; relations to Niemann-Pick’s dis- 
ease, 180 
Niss] Granules: See Neurons 
Nitrites and Nitrite Derivatives, nitrite of 


amyl test for differentiation of brain tumors 
from vascular and chronic inflammatory 
lesions ; preliminary report, 179 
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Nitrobenzene poisoning, pallidal syndrome with 
hyperkinesia and forced thinking as after- 
math of, 1137 

Nitrous Oxide: See Anesthesia 

Nutrition, profound disturbances in nutritional 
and excretious habits of 4% year old 
child; their analytic treatment in school 
setting, 889 

Nystagmus in infants, 1387 

monocular, and homolateral spasmus nutans 
in infant, 400 


Obituaries: 


Adler, Herman M., 1349 

Dana, Charles Loomis, 639 
Eckel, John Leonard, 147 
Pershing, Howell Terry, 642 
Raynor, Mortimer Williams, 1351 
Thomas, John Jenks, 1346 


Okelberry, A. M.: Continued vasoconstriction 
after sympathetic ganglionectomy caused 
by circulating epinephrine; cause of poor 
results of sympathectomy in cases of Ray- 
naud’s disease of arm, 428 

age, subacute spino-cerebellar degeneration 
occurring in elderly patients, 171 

on E.: Chordotomy ; presentation of case, 


Old 


Syphilis of pituitary body, 931 
O’Leary, J. L.: Functional and _ histologic 
studies of somatic and autonomic nerves of 
man, *1233 
Olfactory Glands: See under Smell 
Tract: See under Brain 
Oligophrenia: See Feeblemindedness 
Olivary Body: See Medulla Oblongata 
Ophthalmoplegia: See Eyes, paralysis 
Oppenheim’s Disease: See Myatonia congenita 
Optic canal, unilateral central and annular 
scotoma produced by callus from fracture 
extending into optic canal, 679 
ependymoma of third ventricle, 


Optic Disk, Choked: See Neuritis, optic 

Optic Thalamus: See Thalamus 

Osmosis and Permeability, effect of tempera- 
ture on osmotic equilibrium of living cells 
— eggs of Arbacia punctulata), 
35 

permeability of living cells to heavy water 

(deuterium oxide), 647 

Osteochondroma, cerebral, of dural origin, 884 


parasellar, and unilateral ophthalmoplegia 
totalis, 386 
Osteosclerosis, calvarial hyperostosis and ac- 


companying symptom complex, *975 
neuropsychiatric syndromes associated with 
hyperostosis frontalis interna; preliminary 
report, *982 
Otitis media, oculomotor nerve spasm in Grad- 
enigo’s syndrome, 1139 
Ovary, effect of ovarian hormone on pituitary, 
thyroid and adrenal glands of spayed fe- 
male rats, 1374 
Ovulation, species variation 
activity of hypophysis, 675 
Owings, E.: Stain for neuroglia in formalde- 
hyde-fixed paraffin sections, *351 
Oxygen, approach to neurophysiologic orienta- 
tion; relation to oxygen and water de- 
ficiency, 194 
cerebral pathologic picture in 2 cases in 
which death occurred after administration 
of nitrous oxide and oxygen, 1394 
in Blood: See Blood, oxygen 
increased pressure effect on 
epilepsy, *782 


in gonadotropic 


seizures of 
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Pain: See also Abdomen, pain 
phenomena and sympathetic system, 903 
referred, and testis, 881 
referred, observations on, 1141 
Palsy: See Paralysis 
Papilledema: See Neuritis, optic 
Papillitis: See Neuritis, optic 
Papilloma of thyroid gland, multiple metastases 
in central nervous system, 389 
Paralysis: See also Extremities, paralysis; 
Eyes, paralysis; Hemiplegia; Poliomyelitis 
Bell’s: See Paralysis, facial 
congenital, of associated lateral movements 
of eyes with unilateral facial paralysis, 
399 
facial, optic neuritis and facial hemiatrophy, 
association of, 1135 
facial, recurrence of, 900 
familial periodic, and its transition into spinal 
muscular atrophy, 182 
family periodic, in girl aged 17, *131 
general; atrophy of optic nerve in dementia 
paralytica; its relation to tryparsamide 
therapy, 420 
general; blood-spinal fluid barrier with ref- 
erence to changes in general paralysis and 
in dementia praecox, 677 
general; changes in psychological functions 
in paresis; motor coordination, intelligence 
and reaction time, 664 
general; changes in psychological functions 
in paresis; retention and recall, 664 
general, effect of cerebral lipoids on basal 
metabolism in, 178 
general; histopathologic investigations of so- 
called schizophrenic form of dementia 
paralytica, 173 
general; juvenile dementia paralytica, 1121 
general; juvenile dementia paralytica, with 
reference to its treatment with malaria, 
1380 
general ; juvenile paretic neurosyphilis 
studies; incidence, sex and age at onset, 
896 
general ; juvenile paretic neurosyphilis 
studies; physical complications, stigmas 
and endocrinopathies, 1134 
general ; juvenile paretic 
studies ; treatment, 1376 
Infantile: See Poliomyelitis 
intermittent polioencephalomyelitis or myas- 
thenia (recurrent paralytic episodes during 
27 years with appearance of myasthenic 
syndrome), 1166 
Laryngeal: See Larynx, paralysis 
results of physical and mental training on 
mentally deficient, birth lesion children, 186 
spinal; triplegia following tonsillectomy, 1368 
tonic pupillary reaction in convergence and 
immobility to light in presence of unilateral 
paralysis of oculomotor nerve associated 
with bilateral involvement of trigeminal 
nerve; markedly eccentric pupils of variable 
location, 1171 
Paramyoclonus multiplex, report of case, 930 
Paraplegia: See Extremities, paralysis; Paraly- 
sis, spinal 
Parathyroid, diabetogenic, thyrotropic, adreno- 
tropic and parathyrotropic factors of pitu- 
itary, 903 
hypoparathyroid coma (disappearance of 
Chvostek and Trousseau signs during coma), 
1170 
physiology of, 1372 
Parents, child analysis and mother, 1127 
Paresis: See Paralysis, general 
Paresthesia: See Sensation and Sensations 
Parietal Lobe: See Brain 
Parkinsonism: See also Encephalitis 
pernicious anemia and combined system dis- 
ease with diabetes mellitus and parkinson- 
ian syndrome; report of case, *126 
post-encephalitic, trypan-blue intravenously 
in, 908 


neurosyphilis 
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Paskind, H. A.: Regeneration of posterior root 
fibers, 932 
Peet, M. M.: Vasomotor phenomena allied to 
Raynaud’s syndrome, *79 
Pellagra in India, 907 
Pelvis, excision of pelvic autonomic nerves for 
relief of pain from advanced pelvic car- 
cinoma, 907 
Penfield, W.: Subtemporal and suboccipital 
myoplastic craniotomy, *1 
Penis, body as phallus, 655 
Peptic Ulcer, observations on referred pain, 1141 
Perry, I. H.: Cysticercus cysts of brain: report 
of case with jacksonian epilepsy, *862 
Perseveration and personality, some experiments 
and hypothesis, 1129 
Personality and perseveration, some experiments 
and hypothesis, 1129 
Petit-Dutaillis : Medullary compression _ by 
chronic staphylococcic epidural abscess in 
diabetic patient, 1170 
Petrous Bone: See Temporal Bone 
Phallus: See Penis 
Pharmacothymia: See Drugs, addiction 
Phenylisopropylamine, use in treatment of 
narcolepsy, 698 
Phlebitis, suppurative, of cavernous _ sinus, 
clinical and anatomicopathologic study, 384 
Phobias: See Neuroses 
Phosphocreatine: See Acid, creatine-phosphoric 
Photophobia: See Light, toxicity 
Physical education, administration for mentally 
ill, some pertinent problems in, 175 
Pia Mater: See also Meninges 
response of cerebral blood vessels to electric 
stimulation of thalamus and hypothalamic 
regions, *1002 
Pick’s Disease: See Brain, atrophy 
Pick-Niemann’s Disease: See Niemann’s Dis- 
ease 
Pilcher, C.: Stain for neuroglia in formalde- 
hyde-fixed paraffin sections, *351 
Pilocarpine, some aspects of sweat secretion in 
man with reference to action of pilocarpine, 
904 
Pineal Gland, anomalies; contribution to clin- 
ical study and pathologic anatomy of tumor 
of brain with reference to anomalies, 887 
pinealectomy in rats, with critical survey of 
literature, 673 
tumor, further observations, *215 
Pituitary Body: See also Hypothalamus; Sella 
Turcica 
and diabetes mellitus; case of diabetes with 
intercurrent pituitary lesion and _  con- 
comitant improvement of diabetes, 904 
anterior pituitary hormone content of hypo- 
thalamus of dogs, 1370 
basophil adenoma of, 389 
diabetogenic, thyrotropic, adrenotropic and 
parathyrotropic factors of, 903 
diseases; case of Simmonds’ disease, 676 
diseases ; multiglandular syndromes resembling 
Simmonds’ disease with case report, 903 
effect of ovarian hormone on pituitary, thy- 
roid and adrenal glands of spayed female 
rats, 1374 
in relation to polyuria and to water diuresis, 
164 
physiology of thyreotropic hormone of ante- 
rior pituitary, 392 
posterior hypophysis, 1370 
relation to action of adrenalin and insulin, 
further experiments, 393 
role in manic-depressive psychosis, 891 
salivary gland inclusion in hypophysis, 1117 
species variation in gonadotropic activity of 
hypophysis, 675 
surgery, selection of cases for, 395 
syphilis of, 931 
tumors; deformation of sella turcica by 
tumors in pituitary fossa, 401 
tumors, irradiation in treatment, report of 23 
cases, 1377 
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Pituitary Body—Continued 
tumors, their early diagnosis and therapy, 
899 
variations in activity of rabbit hypophysis 
during reproductive cycle, 674 
Pituitary Preparations, effect of anterior pitu- 
itary extracts on acetone body excretion 
in rat, 1374 
myasthenia gravis; effect of treatment with 
anterior pituitary extract, 1379 
Play, psychoanalytic theory, 379 
Plumbism: See under Lead 
Poisons and Poisoning: See under names of 
various substances, as Thallium acetate; 


etc. 
Polioencephalitis: See Encephalitis 
Polioencephalomyelitis: See Encephalomyelitis 
Poliomyelitis: See also Encephalomyelitis 
acute anterior, successful method for vaccina- 
tion, 185, 906 
acute, therapy by blood transfusions from 
immune donors, 185 
amyotrophic lateral sclerosis of poliomyelitic 
type with bulbar onset, 1169 
reactions of patients to autonomic drugs, 160 
study of 410 patients at Philadelphia Hos- 
pital for Contagious Diseases, 181, 1368 
Polyarthritis: See Arthritis deformans 
Polyneuritis: See Neuritis, multiple 
Polyuria: See Diabetes Insipidus; Urination, 
excessive 
Pontobulbar Body: See under Brain 
Position: See Posture 
Postgraduate course in neuropsychiatry in gen- 
eral practice, 645 
Posture, effect of alterations on intra-arterial 
blood pressure in man; pressure in carotid 
artery in arteriosclerosis, during syncope 
and after use of vasodilator drugs, *1225 
effect of alterations on intra-arterial blood 
pressure in man; pressure in _ carotid, 
brachial and femoral arteries in normal 
subjects, *1216 
experience of body-self in schizophrenia, 
*1029 
postural disturbances and ability to influence 
them; clinical study of patients with 
mobile spastic torticollis, 1367 
postural hypotension, 1365 
Pregnancy: See also Fetus; Puerperium; ete 
encephalitis in children apparently congenital 
and following maternal influenza, 178, 895 
oxytocic property of blood of cow, 673 
Pringle’s Disease: See Sclerosis, tuberous 
Prinzmetal, M.: Use of phenylisopropylamine 
for treatment of narcolepsy, 698 
Prostate, adrenalin-like action in extracts from 
prostatic and related glands, 392 
Psammoma of choroid plexus of lateral ven- 
tricle, 886 
Pseudosclerosis ; diseases of the group of pseu- 
dosclerosis (Wilson) in young children, 668 
Psychiatry, internships in, 146 
research in, 1358 
Psychoanalysis: See also Psychotherapy 
anxiety; its nature and treatment, 380 
anxiety without affect, 656 
body as phallus, 655 
body symbolization and development of lan- 
guage, 1127 
child analysis and mother, 1127 
criminality, 890 
developmental study of obsessional neurosis, 
112 


excerpt from analysis of dog phobia, 1360 

feeling of guilt, 661 

influence of psychologic factors on gastro- 
intestinal disturbances; general principles, 
objectives and preliminary results, 658 

instinct duality in dream, 1363 

introjection and projection, guilt and rage, 
380 

investigations with distributive analy: 
synthesis, *467 

juvenile psychopathologic study, 416 


and 
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Psychoanalysis—Continued 
of bed wetter, 379 
of pharmacothymia, 652 
overevaluation of love; study of common 
present day feminine type, 175 
profound disturbances in nutritional and ex- 
cretious habits of 4%4 year old child; their 
analytic treatment in school setting, 889 
psychoanalytic theory of play, 379 
rejected child, 889 
self-inflicted illness and cure, 688 
social consciousness, 376 
somato-psyche in psychiatry and social psy- 
chology, 1126 
use of term ‘‘active’ 
linity, 1129 
Psychology in medical education, *631 
psychological effects of bodily illness in chil- 
dren, 380 
Psychoneuroses: See Neuroses; Psychoses 
Psychoses: See also Insanity; Mental Diseases ; 
Neuroses ; etc. 
achlorhydria in, with reference to coincident 
anemia, 1362 
experimental studies in alcoholism; alcohol 
content of blood and cerebrospinal fluid 
following intravenous administration of al- 
cohol in chronic alcoholism and psychoses, 
117 
galvanic skin reflex and Danielopolu test in 
psychoneurotic patients, *770 
monthly periodicity in, 891 
psychotic reactions associated with hypogly- 
cemia or artificially induced hyperinsulinism 
with differential diagnosis between these 
and schizophrenia, 421 
symptomatic, réle of exogenous and endoge- 
nous factors in production of, 1131 
Psychotherapy: See also Psychoanalysis 
after-results in 500 adult cases, 1361 
dynamics of group psychotherapy and its ap- 
plication, 410 
of criminals, 888 
principles as applied to general practice, 177 
Puberty: See Adolescence 
Puerperium; puerperal eclampsia; neuropatho- 
logic study, *1320 
Pulse rate and blood pressure; their relation- 
ship to convulsions and frequency of con- 
vulsions under influence of oxygen insuffla- 
tion in cryptogenic convulsive states, 368 
Punishment, evolution of, 203 
Pupils, Reflex: See under Reflex, pupillary 
tonic pupillary reaction in convergence and 
immobility to light in presence of unilateral 
paralysis of oculomotor nerve associated 
with bilateral involvement of trigeminal 
nerve; markedly eccentric pupils of vari- 
able location, 1171 
Putnam, T. J.: Studies in multiple sclerosis ; 
similarities between some forms of ‘“en- 
cephalomyelitis’” and multiple sclerosis, 
*1289 
Technic of injection into gasserian ganglion 
under roentgenographic control, *92 
Pyramidal Tract, aberrant pyramidal fascicles 
in cat, 367 
encephalographic studies in cases of extra- 
pyramidal disease, *240 
relationship between circumolivary pyramidal 
fascicles and pontobulbar body in man, 646 
results of unilateral pyramidal section in rat, 
369 


in definition of mascu- 


Queckenstedt Test: See Cerebrospinal Fluid 


Radiculitis: See Nerves, roots 

Rank, O.: Self-inflicted illness and cure, 688 

Ranson, S. W.: Catalepsy; experimental study, 
*1175 

Raybaud: Pseudo-encephalitic, febrile and hemi- 
myoclonic form of cystic glioma of cerebral 
peduncle, 200 
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Raynaud’s Disease, continued vasoconstriction 
after sympathetic ganglionectomy caused by 
circulating epinephrine; cause of poor re- 
sults of sympathectomy in cases of Ray- 
naud’s disease of arm, 428 

vasomotor phenomena allied to Raynaud’s 
syndrome, *7 

Reasoning, pattern of cortical injury in rat and 
its relation to mass action, 370 

Reflex, autonomic, special position of sacral 
parasympathetic system in radiation of, 394 

correlation between development of local re- 
flexes and reflex arcs in spinal cord of cat 
embryos, 368 

development of behavior in chick embryos; 
appearance of somatic movements; spinal 
cord structure correlated with early somatic 
motility, 878 

flexion, and its clinical significance, 372 

galvanic skin reflex and Danielopolu test in 
psychoneurotic patients, *770 

investigations of motor constitution, 169 

myelogeny of cat as related to development of 
fiber tracts and prenatal behavior patterns, 
162 

postural, in patients with lesions of frontal 
lobe, *1208 

psychogalvanic; sympathetic nervous system 
in migraine; negative effect of ergotamine 
tartrate on electrical resistance of skin 
during relief of migraine headache, *964 

pupillary; loss of pupillary light reflex from 
lesions in pretectum, 209 

pupillary; tonic pupillary reaction in con- 
vergence and immobility to light in presence 
of unilateral paralysis of oculomotor nerve 
associated with bilateral involvement of tri- 
geminal nerve; markedly eccentric pupils 
of variable location, 1171 

tonic neck reflexes in lesions of cerebral cor- 
tex in dogs, 880 

Tullio’s acoustic reflexes, 168 

Reproduction, variations in activity of rabbit 
hypophysis during reproductive cycle, 674 

Respiration, hyperpnea; spontaneous hyperven- 
tilation tetany, 902 

of psychotic patients, further studies, 662 

Restiform Body: See under Medulla Oblongata 

Retina, bilateral glioma treated by radiation, 
1377 

blood supply; spasm of retinal arteries in 
functional amaurosis resulting from sug- 
gestion, 1134 

blood vessel tumors of brain with reference 
to Lindau syndrome, 1365 

disposition of fibers of retinal origin in lateral 
geniculate body, 1388 

human rods and cones, 1384 

mechanism of vision; projection of retina on 
cerebral cortex of rat, 398 

mechanism of vision; projection of retina on 
primary optic centers of rat, 398 

tumors, retinoblastoma, 179 

Retinitis pigmentosa, histopathology, contribu- 

tion to study of, 172 
pigmentosa, sympathectomy for, 1376 
pigmentosa, with late amaurotic idiocy of 
Vogt-Spielmeyer type; relations to Nie- 
mann-Pick’s disease, 180 

Retinoblastoma, 179 

Rigidity, histopathologic study of narcolepsy 
and of tremor with muscular rigidity; 
tubercle of frontal lobe with juxtaventricu- 
lar diencephalic lesions and lesions of 
striate body, 1168 

Rizzo, C.: New clinical data on metabolism of 
water, 195 

Roentgen Rays, experimental studies of influence 
on mature brain, 1152 

Therapy: See Roentgenotherapy: and under 
names of organs, regions and diseases 
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Roentgenotherapy, diabetes insipidus following 
typhoid; cure by roentgen irradiation of 
diencephalon, 200 

— of treatment of series of 119 gliomas, 

Roger: Pseudo-encephalitic, febrile and hemi- 
myoclonic form of cystic glioma of cerebral 
peduncle, 200 

Rossano, R.: Acute multiple sclerosis with 
symptoms of neuromyelitis optica, 1166 

Rouques, L.: Thomsen’s disease and myxedema 
of simultaneous onset and parallel evoly- 
tion, 1165 

Roussy, G.: Periventricular or subependymal 
vegetative system, 1169 

Rubinstein, J. E.: Results of roentgen treatment 
of series of 119 gliomas, *597 


Sachs, B.: Charles Loomis Dana, 639 
Sachs, E.: Results of roentgen treatment of 
series of 119 gliomas, *597 
Sacrum, normal appearance of sacral canal as 
shown by iodized poppy seed oil, 430 
Sager: Study of diencephalic vegetative system 
based on anatomicoclinical observation in 
case of cystic ependymocytoma of third 
ventricle, 199 
Salivary gland inclusion in hypophysis, 1117 
Salmon, A.: Thermoregulatory properties of 
tuber cinereum, 202 
Salmon, Thomas William, memorial lectures, 876 
Sarcoma, clinical anatomic study of case of 
simultaneous occurrence of 2 tumors (glioma 
and sarcoma) in cerebral hemisphere of 
child, 887 
Scarff, J. E.: Endoscopic treatment of hydro- 
cephalus ; description of ventriculoscope and 
preliminary report of cases, *853 
Use of tri-bromethanol in amylene hydrate as 
anesthetic for encephalography, 1157 
Scatlietti: Experiments on infundibulum in re- 
lation to sleep, 195 
Schaeffer: Histologic examination of neuro- 
spongioma of tubero-infundibular region; 
absence of vegetative symptoms, 199 
Schizomania: See Dementia Praecox 
Schizophrenia: See Dementia Praecox 
Schroeder, P. L.: Herman M. Adler, 1349 
Schiiller-Christian Syndrome, xanthomatosis and 
central nervous system, *629 
xanthomatosis and syndrome of diabetic ex- 
ophthalmic dysostosis, 1153 
Schwab, R. S.: Meningitis due to Streptococcus 
haemolyticus; proved case with recovery, 
425 
Pernicious anemia and combined system dis- 
ease with diabetes mellitus and parkinsonian 
syndrome; report of case, *126 
Schwab, S. I.: Pernicious anemia and combined 
system disease with diabetes mellitus and 
parkinsonian syndrome; report of case, *126 
Sciatica, is differentiation of sciatic neuralgia 
into different anatomic and clinical types 
justified by pathologico-anatomic changes? 
6 


Sclerosis: See also Arteriosclerosis 

acute multiple, with symptoms of neuromye- 
litis optica, 1166 

amyotrophic lateral, of poliomyelitic type with 
bulbar onset, 1169 

amyotrophic lateral, with involvement of pos- 
terior column and sensory disturbances; 
clinicopathologic study, *229 

multiple, experimental production, 925 

multiple, paralysis of oculogyric movements 
in, 390 

multiple, presence of gastric acidity in, 895 

multiple, some aspects, and its therapy, 929 

multiple, studies in; similarities between some 
forms of “encephalomyelitis’ and multiple 
sclerosis, *1289 

multiple, tests for hepatic function in cases 
of, 1367 
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Sclerosis—Continued 
multiple, with exclusion of labyrinth, 899 
origin of senile plaques, *827 
senile plaques, 171 
tuberous, unusual size of intraventricular 
spongioblastoma in case of, 885 
tuberous, with paraventricular spongioblas- 
toma, 1166 
Scotoma, angioscotometry in cases of retrobulbar 
neuritis, 669 
unilateral central and annular scotoma pro- 
duced by callus from fracture extending into 
optic canal, 679 
Secretions, Internal: See Endocrine Glands 
Selinsky, H.: Disseminated spinal arachnoiditis ; 
its diagnosis and treatment with roentgen 
rays, *1262 
Sella Turcica: See also Pituitary Body 
deformation by tumors in pituitary fossa, 401 
meningiomas attached to mesial part of sphe- 
noid ridge, 384 
thickening of base and its significance, 1168 
tumors of sellar region, 390 
unilateral ophthalmoplegia totalis; parasellar 
osteochondroma, 386 
Semon’s Law: See Larynx, paralysis 
Senile Plaque: See Sclerosis 
Senility: See Old age 
Sensation and Sensations: See also Nerves, 
sensory; Pain; Smell; etc. 
amyotrophic lateral sclerosis with involvement 
of posterior column and sensory distur- 
bances ; clinicopathologic study, *229 
clinical study of form of benign myelitis with 
predominant sensory symptoms, 1169 
development of sense organs of larva of 
Botryllus Schlosseri, 1117 
experience of body-self in 
*1029 
Serum Sickness: See Anaphylaxis and Allergy 
Sex, perversion; correction in news item (34: 
1130 [Nov.] 1935), 438 
perversion; note on ‘‘Merchant of Venice,’ 
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schizophrenia, 


Shakespeare, note on ‘“‘Merchant of Venice,”’ 662 
Sheehan, D.: Discovery of autonomic nervous 
system, *1081 
Experimental ptosis in primates, *99 
Shock, hemorrhage in relation to; experimental 
effect of intravenous injection of saline, 
gum acacia and blood on rate of adrenal 
secretion resulting from hemorrhage, 1118 
spinal, and some features in isolation-altera- 
tion of spinal cord in cats, 648 
Silverstein, A.: Primary melanoblastosis of 
meninges, 919 
Simmonds’ Disease: See Pituitary Body, diseases 
Sittig, O.: Clinical study of form of benign 
myelitis with predominant sensory symp- 
toms, 1169 
Skin, cutaneocerebral angioma, 391 
cutaneous nerve areas of forearm and hand; 
their sizes, variations and _ correlations 
studied in small sample of young adult 
males, 159 
Skull: See Cranium 
Sleep, cerebral blood flow during sleep in man, 
894 


disturbances ; hallucinatory-cataplectic anxiety 
syndrome, 381 

disturbances ; histopathologic study of narco- 
lepsy and of tremor with muscular rigidity ; 
tubercle of frontal lobe with juxtaventricu- 
lar diencephalic lesions and lesions of 
striate body, 1168 

—e on infundibulum in relation to, 
95 

hypnagogic hallucinations in narcolepsy, 900 

use of phenylisopropylamine for treatment of 
narcolepsy, 698 
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Smell, electrical phenomena in olfactory cortex 
accompanying smell sensations, 169 
function of brain in olfaction; results of 
destruction of olfactory and other nervous 
structures on discrimination of odors, 162 
investigations of smell and taste in diagnostic 
localization, 685 
Smirnow, M.: Two cases of intramuscular 
hemorrhage during alcoholic intoxication 
followed by causalgia; treatment with 
sodium hyposulfite, 1170 
Snakes, Venom: See Venom 
Societies, American Association on Mental De- 
ficiency, meeting, 645 
American Board of Psychiatry and Neurology, 


Inc., 644 

American Orthopsychiatric Association, meet- 
ing 146 

American Psychoanalytic Association, meet- 
ing, 645 

National Committee for Mental Hygiene, 


meeting, 364 
Society TRANSACTIONS: 


Boston Society of Psychiatry and Neurology, 
203, 425, 694 

Chicago Neurological Society, 208, 930, 1396 

Detroit Society of Neurology and Psychiatry, 
1394 

Los Angeles Society of Neurology and Psy- 
chiatry, 688 

Neurological Society of Paris, 191, 1164 

New York Academy of Medicine, Section of 
Neurology and Psychiatry, 1153 

New York Neurological Society, 403 

New York Neurological Society and New York 
Academy of Medicine, Section of Neurology 
and Psychiatry, 682 

Philadelphia Neurological Society, 911, 1391 

Philadelphia Psychiatric Society, 414 


Sodium Bromide: See Bromide and Bromine 
role in adrenal insufficiency, 1371 
Solomon, A. P.: Galvanic skin reflex and 
Danielopolu test in psychoneurotic patients, 
*770 
Solomon, P.: Sympathetic nervous system in 
migraine; negative effect of ergotamine 
tartrate on electrical resistance of skin 
during relief of migraine headache, *964 
Space, conception, psychological views on; con- 
structive apraxia, 651 
Spasmus Nutans: See under Head 
Sphenoid Bone, meningiomas attached to mesial 
part of sphenoid ridge, 384 
Sphenoid Sinus, urgent treatment of acute 
retrobulbar optic neuritis of sinus origin; 
phenolization, 188 
Spiller, W. G.: Unilateral traumatic selective 
degeneration of pallidum and striatum, *310 
Spina bifida and cranium bifidum, 396 
Spinal Cord: See also Meninges; Nervous Sys- 
tem; Pyramidal Tract; etc. 
air inflation by lumbar route as therapeutic 
measure in epilepsy, 188 
Brown-Séquard syndrome following medullary 
compression due to pseudotumor of syph- 
ilitic nature, 183 
chordotomy for relief of pain in tabetic ab- 
dominal crises, 426 
chordotomy ; presentation of case, 208 
degeneration, subacute spino-cerebellar, occur- 
ring in elderly patients, 171 
development of behavior in chick embryos; 
appearance of somatic movements; spinal 
cord structure correlated with early somatic 
motility, 878 
diseases, clinical aspects, 1370 
effect of experimental temporary vascular oc- 
clusion; correlation between structural and 
functional changes, *789 
effects of experimental lesions of posterior 
columns in Macacus rhesus monkeys, 1149 
ependymal glioma, surgical treatment, 907 
injuries, 210 


i 
| 
668 


INDEX TO 


Spinal Cord—Continued 
medullary compression by chronic staphylo- 
coccic epidural abscess in diabetic patient, 
1170 
nucleus of phrenic nerve in, 902 
spinal shock and some features in isolation- 
alteration of spinal cord in cats, 648 
study of syringomyelia and formation of 
cavities in, 1369 
tumors, benign, simulating malignant growth; 
report of 2 cases, 404 
tumors; blood vessel tumor in boy aged 9 
years with reference to new diagnostic syn- 
drome, 1369 
tumors, discordance between results of test 
with iodized poppy-seed oil 40 per cent and 
those of Queckenstedt test in, 1168 
tumors, surgery of, 909 
vascularity of parts of cerebellum, brain 
stem and spinal cord of inbred albino 
rats, 154 
Spinal Fluid: See Cerebrospinal Fluid 
Spinal Puncture; lumbar puncture and spinal 
fluid in 2,000 cases of mental deficiency, 
678 
relation of negative pressure in epidural space 
to postpuncture headache, 1144 
Spine, abscess, acute epidural, 182 
diseases; medullary compression by chronic 
staphylococcic epidural abscess in diabetic 
patient, 1170 
generalized and vertebral forms of myeloma; 
their cerebral and spinal complications, 388 
Spirochaeta Pallida, treatment of 96 patients 
with neurosyphilis by active immunization 
with nonpathogenic cultures of Spirochaeta 
pallida, 1380 
Spongioblastoma, intraventricular, in case of 
tuberous sclerosis, unusual size, 885 
paraventricular, with tuberous sclerosis, 1166 
Stains and Staining, stain for neuroglia in 
formaldehyde-fixed paraffin sections, *351 
vital, of microglia, 1148 
Staphylococci, medullary compression by chronic 
staphylococcic epidural abscess in diabetic 
patient, 1170 
Status Epilepticus: See Epilepsy 
Stavraky, G. W.: Response of cerebral blood 
vessels to electric stimulation of thalamus 
and hypothalamic regions, *1002 
Stearns, A. W.: Evolution of punishment, 203 
Stereotypes, experimental study, 1126 
Sterility and psychoneuroses following lumbar 
sympathectomy, 1130 
Stimulation, effect on celiac ganglion cells of 
albino rat, 158 
genesis of inhibition of cardiac ganglion of 
Limulus by stimuli of increasing frequency, 
1120 
Stomach: See also Gastro-Intestinal Tract 
acidity ; achlorhydria in psychoses with refer- 
ence to coincident anemia, 1362 
acidity, presence in multiple sclerosis, 895 
movement, effect of cortical stimulation in 
monkey, 882 
sensory nerve fibers; course of painful sensa- 
tion from stomach and intestine, 884 
Ulcer: See Peptic Ulcer 
Stotz, E.: Experimental studies in alcoholism ; 
alcohol content of blood and cerebrospinal 
fluid following intravenous administration 
of alcohol in chronic alcoholism and psy- 
choses, *117 
Strauss, I.: Mental symptoms in cases of tumor 
of temporal lobe, *572 
Streptococci haemolyticus, meningitis due to; 
proved case with recovery, 425 
researches on focal infection; problem of 
elective neurotropism of streptococci, 1151 
Subarachnoid Spaces: See Meninges 
Subdural Spaces: See Meninges 
Sugar in Blood: See Blood, sugar 
Suggestion, spasm of retinal arteries in func- 
tional amaurosis resulting from suggestion, 
1134 
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Suicides and homicides in their relation to 
weather change, 376 
Committee for Study of, 876 
differential diagnostic types of, *270 
Suprarenals: See Adrenals 
Sweat Glands, chemical transmission of secretory 
impulses to sweat glands of cat, 673 
secretion, some aspects in man, with reference 
to action of pilocarpine, 904 
Sympathectomy, cervicothoracic, effect on head- 
aches, *1203 
continued vasoconstriction after sympathetic 
ganglionectomy caused by circulating epi- 
nephrine; cause of poor results of sym- 
pathectomy in cases of Raynaud’s disease of 
arm, 428 
for retinitis pigmentosa, 1376 
histological study of tissues of animals surviy- 
ing complete exclusion of thoracico-lumbar 
autonomic impulses, 154 
lumbar, sterility and psychoneuroses follow- 
ing, 1130 
Syncope, effect of alterations in posture on 
intra-arterial blood pressure in man; 
pressure in carotid artery in arteriosclero- 
sis, during syncope and after use of vaso- 
dilator drugs, *1225 
Syphilis: See also under names of organs and 
regions 
and mental diseases, 1359 
Brown-Séquard syndrome following medullary 
compression due to pseudotumor of syph- 
ilitic nature, 183 
clinical experiences with Kafka’s method for 
determining protein relationships in spinal 
fluid, 1145 
juvenile paretic neurosyphilis studies ; physical 
complications, stigmas and endocrinopathies, 


of pituitary body, 931 

serodiagnosis of, 402 

treatment of 96 patients with neurosyphilis 
by active immunization with nonpathogenic 
cultures of Spirochaeta pallida, 1380 

Syringomyelia and acromegalia, 676 
and formation of cavities in spinal cord, 1369 
posterior arachnoid network in, 1165 


Tabes Dorsalis, chordotomy for relief of pain 
in tabetic abdominal crises, 426 
forced spinal drainage in treatment of gastric 
crisis, 906 
treatment with malaria, some _ observations, 
909 
Taste buds, relation to their nerve fibers, 157 
fibers and fifth nerve, 646 
investigations of smell and taste in diagnostic 
localization, 685 
Tears, bloody, and epilepsy, 1164 
Temperature: See also Heat 
hyperthermia due to lesions in hypothalamus, 
*30 
relation between oral and rectal temperatures 
in normal and schizophrenic subjects, 174 
relationship of systolic to diastolic blood 
pressure in schizophrenia ; effect of environ- 
mental temperature, *1256 
Temporal Bone, tumors, symptomatology of, 181 
Testicles; testis and referred pain, 881 
Tetanus treated with curare, 907 
treatment of, 908 
Tetany, hypoparathyroid coma (disappearance 
of Chvostek and Trousseau signs during 
coma), 1170 
spontaneous hyperventilation tetany, 902 
Thalamus, localization of disturbances of con- 
sciousness, 892 
response of cerebral blood vessels to electric 
stimulation of thalamus and hypothalamic 
regions, *1002 
thalamic projection to central gyri in Macacus 
rhesus, 1116 
topographical relations of cortical lesions to 
thalamic nuclei in albino rat, 646 
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fhallium acetate, poisoning, ocular lesions re- 
sulting from, as determined by experimental 
research, 679 
Theelin: See Hormones, sex 
Thomsen’s Disease: See Myotonia congenita 
Thorium dioxide as contrast medium in ventricu- 
lography, 913 
Thrombosis, posterior inferior cerebellar, with 
unusual features, 1135 
vascular accident and hemiplegia in patient 
with sickle cell anemia, 664 
Thurel, R.: Acute multiple sclerosis with symp- 
toms of neuromyelitis optica, 1166 
Intermittent polioencephalomyelitis or myas- 
thenia (recurrent paralytic episodes during 
27 years with appearance of myasthenic 
syndrome), 1166 
Posterior arachnoid network in syringomyelia, 
1165 
Thymus gland, 1372 


Thyroid: See also Goiter, exophthalmic; Para- 
thyroid 
diabetogenic, thyrotropic, adrenotropic and 


parathyrotropic factors of pituitary, 903 
effect of anterior pituitary extracts on acetone 
body excretion in rat, 1374 
effect of ovarian hormone on pituitary, thyroid 
and adrenal glands of spayed female rats, 
1374 
effect of thyroid and thyroxine on concen- 
tration of creatinine in heart, muscle, liver, 
and testes of albino rat, 1353 
influence of vegetative nervous 
1376 
papilloma, multiple metastases in central ner- 
vous system, 389 
physiology of thyreotropic hormone of anterior 
pituitary, 392 
Thyroxine, effect of thyroid and thyroxine on 
concentration of creatinine in heart, muscle, 
liver and testes of albino rat, 1353 
Tissue, composition in dehydration, 1119 
from lethal embryos, behavior in vitro, 880 
histological study in animals surviving com- 
plete exclusion of thoracico-lumbar auto- 
nomic impulses, 154 
Staining: See Stains and Staining 
Tobacco, toxic amblyopia due to tobacco and 
alcohol, 1387 
Tonsillectomy, triplegia following, 1368 
Torticollis, mobile spasm of neck muscles and 
its pathological basis, 170 
postural disturbances and ability to influence 
them; clinical study of patients with mobile 
spastic torticollis, 1367 
Tournay, A.: Approach to 
orientation, 194 
Toxicomania: See Drugs, addiction 
Trauma, unilateral traumatic selective degen- 
eration of pallidum and striatum, *310 
Trelles: Histologic examination of neurospon- 
gioma of tubero-infundibular region; ab- 
sence of vegetative symptoms, 199 
Tremor, relation of cerebrum to cerebellum; 
cerebellar tremor in monkey and its absence 
after removal of principal excitable areas 
of cerebral cortex (areas 4 and 6a, upper 
part); accentuation of cerebellar tremor 
following lesions of premotor area (area 6a, 
upper part), *439 
Triplegia: See Paralysis, spinal 
Trousseau Phenomenon: See Tetany 
Trypan Blue: See under Encephalitis 
Trypanosomiasis, relation between plasmocytes 
and microglia cells in, 1357 
Tsang, Y. C.: Vascular changes following ex- 
perimental lesions in cerebral cortex, *1280 
Tuber Cinereum: See Hypothalamus 
Tubercle Bacilli, transitory and curable tuber- 
culous meningitis and meningeal bacillosis, 
1133 
Tuberculosis, bacillus, in psychotic patients, 175 
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Tumors: See Adenoma; Angioma; Astrocytoma ; 
Cancer ; Endothelioma ; Ependymoma ; Fibro- 
blastoma ; Sarcoma; etc.; and under names 
of organs and regions, i. e., Brain, tumors; 
Corpus Callosum ; Pituitary Body ; etc. 

Tureen, L. L.: Effect of experimental temporary 
vascular occlusion on spinal cord; corre- 
lation between structural and functional 
changes, *789 

Twins, acromegaly in 1 of uniovular twins, 391 

identical, epilepsy in, 898 
symptomatic epilepsy in 1 of identical twins, 
study of epileptic character, 898 
Typhoid bacilli and diseases of meninges, 895 
diabetes insipidus following; cure by roentgen 
irradiation of diencephalon, 200 


Urination, excessive; pituitary gland in relation 
to polyuria and to water diuresis, 164 
incontinence ; analysis of bed wetter, 379 
incontinence; enuresis, 888 
Urine, creatine; influence of glycin on creatin- 
uria in peripheral neuritis, 668 
ketone bodies; effect of anterior pituitary ex- 
tracts on acetone body excretion in rat, 
1374 


Vaccination, Encephalitis Following: See under 
Encephalitis 
Vasomotor System: See also Arteries; Blood 
vessels 
continued vasoconstriction after sympathetic 
ganglionectomy caused by circulating epi- 
nephrine; cause of poor results of sym- 
pathectomy in cases of Raynaud’s disease 
of arm, 428 
phenomena allied to Raynaud’s syndrome, *79 
vaso-dilator action of adrenaline, 1121 
Veins: See also Blood, vessels; Vasomotor Sys- 
tem; etc. 
adrenal, appearance of acetylcholine-like sub- 
stance as result of stimulation of splanchnic 
nerves, 168 
bilateral symmetrical cerebral softening fol- 
lowing ligation of 1 jugular vein, 1167 
cerebral, oxygen content of, 168 
Pressure in: See Blood pressure 
Venom, snake, hemostatic possibilities of, 908 
Ventriculography: See Brain, roentgenography 
Ventriculoscope, endoscopic treatment of hydro- 
cephalus ; description of ventriculoscope and 
preliminary report of cases, *853 
Verbrugghen, A.: Injuries to spinal cord, 210 
Vercelli: Diabetes insipidus following typhoid ; 
cure by roentgen irradiation of diencepha- 
lon, 200 


Vermes: Bilateral symmetrical cerebral soften- 
ing following ligation of 1 jugular Vein, 
1167 

Vertebra: See Spine 


Vertigo, aural; surgical treatment of Méniére’s 
syndrome based on new research in physi- 
ology of hearing, 407 

paralysis of oculogyric movements in multiple 
sclerosis, 390 
Vestibular Apparatus: See Ear 
Nuclei: See Medulla Oblongata 

Viets, H. R.: Normal appearance of sacral 
canal as shown by iodized poppy seed oil, 
430 

Vision: See also Biindness 

contribution to cerebral 
retina, 153 

macular, following cerebral resection, *808 

mechanism; projection of retina on cerebral 
cortex of rat, 398 

mechanism: projection of retina on primary 
optic centers of rat, 398 

meningiomas attached to mesial part of sphe- 
noid ridge, 384 

tubular, 174 

tumors of sellar region, 390 
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Vitamins, antineuritic; preparation of vitamin 
concentrate suitable for parenteral use, 1353 
C, quantitative distribution ; histochemistry of 
adrenal gland, 1119 
effect of nutrition on vitamin C content of 
spinal fluid and possibility of diagnosing 
C-hypovitaminosis by examination of spinal 
fluid, 1147 
yeast or vitamin as ‘‘extrinsic factor’ in 
treatment of pernicious anemia, 185 
Vogel, P.: Ophthalmoscopic appearance of optic 
nerve head of new-born infant, 409 
Vogt, C.: Case of tuberous sclerosis with para- 
ventricular spongioblastoma, 1166 
Vogt-Spielmeyer Disease: See under Idiocy 
von Storch, T. J. C.: Some recent advances in 
encephalography, 694 


Waggoner, R. W.: 
grams, 1394 

Water, approach to neurophysiologic orientation ; 
relation to oxygen and water deficiency, 194 

metabolism, new clinical data, 195 

Weather, suicides and homicides in their rela- 
tion to weather change, 376 

Wechsler, I. S.: Amyotrophic lateral sclerosis 
with involvement of posterior column and 
sensory disturbances ; clinicopathologic study, 
*229 


Interpretation of encephalo- 


Postural reflexes in patients with lesions of 

frontal lobe, *1208 

Weight factors in psychoneurosis, 424 

Wells, F. L.: Psychology in medical education, 
*631 

Wender, L.: Dynamics of group psychotherapy 
and its application, 410 

Werdnig-Hoffmann Paralysis: 
cular 


See Atrophy, mus- 
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Werner, A. A.: Involutional melancholia ; prob- 
able etiology and treatment, *1076 

Wernicke’s Disease: See Encephalitis 

Wever-Bray Phenomenon: See Ear, internal 

Whale, anatomy of brain of whale (Balaenoptera 
sulfurea), 154 

Wheeler, T.: Graphic charting method for uge 
in recording seizures of patients with epi- 
lepsy, *776 


White, J. C.: Continued vasoconstriction after 


sympathetic ganglionectomy caused by eir- 
culating epinephrine; cause of poor results 
in cases of Raynaud’s 


otf sympathectomy 
disease of arm, 428 
Wilson’s Disease: See under Lenticular Nucleus 
Winkelman, N. W.: John Leonard Eckel, 147 
Primary melanoblastosis of meninges, 919 

Wolf, A.: Xanthomatosis and syndrome of dia- 
betic exophthalmic dysostosis, 115% 

Wolff, H. G.: Experimental studies on head- 
ache ; observations on headache produced by 
histamine, *1054 

Worms: Syndrome of neuro-anemia and altera- 
tions due to involvement of diencephalon, 
infundibulum and tuber cinereum, 199 

Wortis, S. B.: Lactic acid content of blood and 
of cerebrospinal fluid, *717 

Xanthomatosis and syndrome of diabetic ex- 
ophthalmic dysostosis, 1153 

Wry-Neck: See Torticollis 

Xanthomatosis: See Schiiller-Christian Syn- 
drome 

Yaskin, J. C.: Hypoglycemia with epileptiform 
seizures, 923 

Yeast: See under Vitamins 


Zilboorg, G.: Differential 
suicide, *270 
Zona: See Herpes zoster 
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